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Abstract (Basic): US 20010002703 Al 

NOVELTY - Electroluminescent (EL) device comprises source signal 

lines, gate signal lines, power source supply lines, power source 

control lines, and pixels. Each pixel includes a switching thin film 

transistor (TFT), an EL driving TFT, a power source controlling TFT, 

and an EL element. The power source controlling TFT controls a 

potential difference between a cathode and an anode of the EL element. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are given for: 

(a) an electroluminescent device as above, in which a 

light-emitting period in one frame is controlled by a digital data 

signal and is defined as a period in which the EL element emits a 

light, and where each EL element includes an EL layer which is located 

between the anode and cathode, and which consists of a low molecular 

organic material selected from Alq3 (tris-8-quinolilite-aluminum) and 

TPD (triphenyl amine derivative), or a polymer organic material 

selected from PPV (polyphenylenevinylene), PVK (polyvinylcarbazole), 

and polycarbonate; (b) electroluminescent devices; and (c) a computer, video camera and 

DVD player that use the electroluminescent devices. 



i 



USE - For use with a computer, video camera and DVD player 
(claimed). 

ADVANTAGE - Limitation of a current value due to an external switch 
for controlling an EL driver voltage is removed. Deterioration in the 
frequency characteristics of an EL driver circuit due to the external 
switch for controlling the EL driver voltage is prevented. A decrease 
in the number of gradations is prevented. 

DESCRIPTION OF DRAWING(S) - The drawing shows a circuit diagram of 
a pixel of an EL display according to the invention. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electronic device that prevents a 
frequency characteristics from being deteriorated caused by a large power 
external switch connected to the counter electrode, and thereby prevents 
the number of gradations from decreasing. 

SOLUTION: This is an electronic device that comprises plural source signal 
lines, plural gate signal lines, plural power supply lines, plural power 
supply control lines, and plural pixels. The plural pixels have a switching 
TFT, an EL driving TFT, a power supply control TFT, and an EL element. The 
power supply controller TFT controls a potential difference between the 
cathode and anode which the EL element has. 
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(0 0 3 61. aSJIBIHttT s i~T s n©^f*ia>©BW 
T**. ^^TttTs n fflWIB. Jffl£©B**jftiT;Stf 

[0 0 3 7] »tfB€rfc*MIBKA'J. £B*C" 

x-*flHt£A*jL-fc&36SMffll::A3. £©£:£teT 
spTs ( n -i)OVim*><0«W«»as«IBt*<5. Z\ 

:tbts(,.|)C»B, BrJ6oB**j*lfl"*i*-fcfr 

[0 0 3 8] EOF. 89© (n-2) ffl<D-y-^7l^-A 
K-3HTEMt©»fls<&BBiBU AS&Ts ( n -2). Ts 

(n-3) -T s.|t**jaiB*»i6L. 'ztietiw?-? V 

[0 0 3 9] nfl©4f-7^7U-AMm#ffflSL-fc& l 7 
U-A«IIBS:»*fcitfc!44. £©<h£, BStf&JT. 
LTl>Jfc**BM©fiS£BJFr<&;:i:fcJ;-3T. *■© 
BX©B1lltf*£S. n = 8©<fc£, ±g|5©£ 

*»IHlTB**«fE3tl/fc«ft©lf*« 1 0 0 Xi-T* 
i. TsitTs2H'^»TB**«5BtLfc«^lCtt7 5 
X©W«*«B£T#. Ts3tTs5iTs 8 S-l^I>fe 
*££tt 1 6 X©)f g#£9T£*« 

[0 0 4 0] 

b J: o £-r$.BB] ±m Lfc#»W*a.E 

*. £©B»ttELR»*E*«»"r*tt»;i-f 

iiCTgSnSAc®, ELSBKHE^WrsnSPX'T-y 



[0 0 4 1] EL&a%gBlCft<rvr. 2 0 0 cd/m2 
©&7tft£ft-5«£, ftmA/cm2®flia««4JBT* 
5. 09x.tf. 5mA/cm 2 ©E L#£f£fflHT4 0-f 

[0 0 4 2] -ftfc. fl»X-f y*-lCttiJrJ£©BiftB7J 
©«tt*«£»5ftTfc?K C©«8f[B7J©±Htt, 
B#SE L***B©*Sfl:©«r»f t&oT*fc. 

[0 0 4 3] Sfc. ±SELfc*»H*aELasSBT 
tt, BBft^<A%lConT17U-A)nill©^MB 
fcJf*. Bft@K*Mv>H*ftTBftLfcttfttffcSfc 

5*EL«SBB©*Sfl:fc#K *©JS*»»ttttftT 
U ?IBttB«ft*«B'>LTL*7i^7lBlH*»»o 

[0 0 4 4] *»WttEL*SSfi©*a!{tlCff7a± 

©«t7«:raHA*j!fft-rsfc«i)©¥a*fi«-r4ct* 

BBiTS. -T&bt, E LK»BEEfcflW-r*ttStt 
<y^K«fcMtf*B©*dHfcJRDIi*<££. fttf. £L 
BJMtE*W»T*tt»A-f y?-ceBT*ELK»ia 
B©H»»«tt©fiT*B«f. I£tl&©ia4>£l»<*;i£ 
fcBBfT*. 
[0 0 4 5] 

i»B*»*-r*&«>©*ft] ±iE«B**»"r*fc»i> 

©^g<»:LT. *!£BJTttELlffi®)fflTFT©V-xm 
WSfctt H U-f >««©«Btt»»t tt»«lS*iTV>ft 
^*t. EL^?-t©F B 1JC. SfffcCTFTfcfittS. ffi 
ETFT©y-7»«iKH>**tt. -WELi 
ftfflTFTi. -**«ELB^t-tn-etl*«$nT^ 

atlTli*. fiflfBT F TU, ELBttBJE«MttT&A 
-fyf->^B : FtLT*B-r* («T. B.BBWBTF 
TtV»3) . 

[0 0 4 6] ±K«jSfc«fc*. BBJWWHTFTfcfflU 
fcELBBBEOHIWffitt, tEIUitT*0. « 

B«BBTFT©y- h«at»at*nT^5n»x-f 

T©y- hBBili«*nTt»s^W^-f 7fl:i5i»T 

a. BBBoBRttnBtasr. tit. ^Ka^tt© 

[004 7] ±Efllfi)clzJ;t>T. ELBBBJE»BKM 

PfflTF T©y- h*fiic»ttsn*^»x-f 7?ea 

^■*«ij'l»<^i««RlfiBi:«CS. S£oT, Ml^lBfi^tt 
«SnT^*n»A'f -y^HctS E LffiH&lH]g&©mffUi 
©BR^BbMKCi^BtttO. Sfc.-J*rtiB«t 



(6) 



ttNI?14-l49ll2 



[0 0 4 8] fc£SH«fMITFT«. X-f-^5 1 >yffl 

[0 0 4 9] &>T\Z*ftW<Dm&.Z*T. 

[0 0 5 0] *5MJiKJ:oT. a»<D';-7ilWlt. 

fftngiii^. tta©B*i**Ta«*BiiT*-3Tv 

llflE*a©B*tt*-r 7f>^TFTt. ELiB®)/8 
TF.Ti. ftfiHWflTFTt. E LB? £&*rtl-€ft 
WLTiJO. lftEfciKWWBTFTtt. UEELSSf^ 

[0 0 5 1] *36WKJ:-3T. tta©V-*flre»£. 

vk&vv-vmmt. «a©«BiRi6a&. *t&©« 

!»Etta©B.*tt;Wv3 l >yjflTFT£. ELlftl 
TFTi. *ifi«WfflTFTt. ELSR^i S-tn-^n 
1 7U-A^4 1 IHIlffiEL^^7 l eT 

* mm] * x * ;ur - *{sn i»t« n t . ine^s; 

fHffifflTFTte. illlEEL*?#£T*«a£RB£© 

M©*tt«*iwirr*;ii*»a£Ta«^siiJMf# 

[0 0 5 2] *5EWII«fc-3T. *»OV-^fl!^18t. 

8KMWH(£. tta©B*i**rr«**iMT*:3T. 

l»E«a©B3Ktt*'f 7f>^TFT«!:, E Lfgftffl 
TFTt. «jB«»fflTFTt, E L STftfc-WPft 
WLTiJO. 1 7U-A»iWttnlBO"y-^7U-A»lffl 
SFj, SF 2 , S Fnid^/ioTfcO. fifjEnii 
©-*77I/-A»1P B 1S Fi, SF 2 , SF„lt ft* 
jA^WTai, Ta2» T a n ta*»IBT s i, T 

WIHTai. Ta 2 . T a n »Ci5HXTv ? *Jl'X-* 
«^jWMEtta©B*©±TfcA;fr£n, ifEry^^ 

x-^m^iictoT, mm^mnTs h ts 2 . •••> 

T s n lCfiliTME*a©E L*^*««3tr4^l83tL 
&H*»*«iR£ft. ME»€fa'*J»IBTai. Ta 2 . 

fa„®fiS«±THi;T»0, WE**flllBT 
S|. Ts 2 , T s n <D&2<Dit\t. 20 : 2"1 : - : 
2-(n-0-ca*n, ME««M»fllTFTtt, lulEEL 

m^m-t zmmt mm t ©du©«&j£ 
*«a£T*«*sii>Wfft*n*. 

[0 0 5 3] iWE^-f yf>yfflTFT0V-X^i 
K K -#ttfflE«a©7-Xte*M8© 1 

-*ttiiaEELWftfflTFT©y-h*at-e-n 

■?n«ttSnT*S0,' WEELBIW8TFT©V.-X« 

sx<h h* -$t;MEtt a©«jKftttft© 

1 Oi. -attfflEftJMflWflT FT©V-X«*fc K 

u -r >«**© v >r n*>-£ t *ft**n&i&£ nx*$ o . 

' iWEtBiMfffflT F T©7-*«*£ K K >**©» 



nxfcO, «[E«»ttWfflTFT©y-h«attlKlE« 

a©ftjgHfMft© i ot»«snTi>T%fin. 

[0 0 5 4] ME7'f»;f>^TFT©V-7««t 

Fi/-r -#tti»E«a©7-*flMift©i 

Oi, -*ttWEELB»fflTFT©y-hmai:-€-n 
€fttt«SttT*J0. WEELKftfflTFT©V-^a 
*£KU-f -*ttlME*BHWfliTFT© 

y-x«ttt h u-r >«*©«r»rn^-*t, 
EELK^^Tiaasfcfsniat. *<i-fn»«fs 

ttXfcO, l»E*SiMWfflTFT©V-^ffi«t h'K 
><S«©3S4-*ttWE**©«jBttil&l6© 1 1? ttttt 

$nx*>th .WE«»w»fflTFT©y-h*'at4ittE 
«a©«aM9iM© i ot*i*snTv»T'bftv». 

[0 0 5 5] ttEELB»JBTFT©y-H«atlWE 
tt»©*iBttlS«©l "3t©IBC3>7 s >-y-S*LTt» 

[0056] fflEaiawELSR^fa. mummtmam 

a£0H£ELH£*LTJ39. ttEELlBttfi^* 

[0057] mmft?mm®v.\t> AiqjUu 
[0 0 5 8] wejR'j^-jr***)!**. ppy (#>j 

7xz:l/>k*-U» . PVK (#U \£-)l>i])\,/Vj- 
[0 0 5 9] fflEl 7L~-A»!ra£ttl/6 0 s&Tt 

[0060] min. : ?mwzm^z>z.t*®®L£-$-z>n 

[0 0 6 1] ft*. EL*^tt. WIISllOASJlfcTJI. 

^TSJl'S^-y-te^T. (Electro Luminescence) 7i<#6 

e^aB^6SjK«aiKS^B©x% <s*) t=mm® 

e«*36»6»JKtt»tSSI6©5Wt (U>3t) t*«** 
£*5&©SE3t*JSHT^-S<bAt>. 
[0 0 6 2] 

[0 0 6 3] B 1 C**Wfl)E Lf X^HO^Dy 

sntTFTfc-«fc-pTia*»i o i. BX8fs©flai:E- 
■*nfc v-^<i#iiBftBtt i o 2 Ri^y— hfg^m 

BKlBB-i 0 3£WUTV»*. tfcE L!SK^E^$iJ!3| 

-rz^miin-fflziv^i 1 7*tB*»i o ltais* 

nx^S. 0Ul7SL/iEL7 ; ^X7 v l/-f©yDvi7 0 

«ft*©t>0taj6±ttni;"t***«, a^gpi o ic 
»ttsnTb»*/h«a*i.aa-r.y*i 1 7«. «e*©*i» 



^ffi>J!Si()lHl!S t> 2 o h o x t> «k v>. 
[0 0 6 4] y -^^w»ia?s i o 2 «s*e<jn -> 

7 hUvT.? 102 a. 77? (A) 10 2b. 77? 

(B) 10 2c ZStS. ->7 h 102a 

IC«i7D7i7ft^ (CK) $.ZfZf-b/Vl7. (SP) 
#A7l£n. 7 7? (A) 1 0 2 bl:«r-/^fT-^ 
ft*f (Digital Data Signals) #A7J£tl. 77? 

(B) 1 0 2 cfr«77?M^ (Latch Signals) #A 

[0 0 6 5] li^gPl 0 1 iZXJlZftZTVfJVT-* 

[0066] Aswmi. nmmm ; f-^m^±m 

BlMCIt 17l/-A»nk'7h (nli2W± 
©§&) ©»«lcW«Lfca»©^y7l/-/»MIBK» 

[0 0 6 7] C<DB$ftfiJ|giix-?«^fE±[5]S§l 1 4 
tt.' *%WWELxVX7><CDft^lciatt6nTfc& 

'*»ELt^ ^7 P H'lCA7]$tl4^<t7iS. d 
*fg0JOELx^X7"U"f **5RxV*7V-f 
iLTWT^m^fillg (EL3t*g@) tt. #£fl<Z)E 

SI$i&<hLT£tf;i<hl;:ft5. 
[0 0 6 8] »»«Hf«lr-^«^«ftB» 1 1 
4*1 C?y7fc£0Mre*BW®ELx^*:7U<fc 
HSL-Tfc&H. ^-0*6. -to I C?77"TJBf£$n 
try ^^r-^Sf E L f ^ l:A 

K^x-f x7 K K<ttTwr*mxtastt. Ban* 

gJlx-*«*t8£lH]&££tr I Cx-y 7*ft3liSLfc*R 

[0 0 6 9] *fc*»Wlctt. R^ilBWx-^ffi^SE 
±Bft 1 1 4 &BS&1 0 1 . V-X£#«HMM3» 1 

0 iwf- v^mrnmiik 1 o 3 tH-oa«±t 

ELtV;*7"U 

fi*f5g£lH]!&tetf 'J •> »J 3 i-f -5 T F TT 



#M¥I4-149II2 

7"U-f fcx-f X^H tlxTWT**x-«Stt. B3#fiJ 

a. 

[0 0 7 0] @ 2 iCillitgB 1 0 1 y— h 

mnzAiitzy- (g 1 ~g n) txv^ju 

l>7) (S 1 ~S n) ttmiH9l 0 lfcKttSfvcn 

[0 0 7 1] SfcmRBll (Vl~Vn) tfV-Xfll 
(Sl-Sn) t¥ff LTRW^nTHS. &&t 
Mm® (Vl~Vn) tty-hflWB (G l ~G n) 

tw-n\zts.^o\zmnxb^\ (vi- 

Vn) 0>tt{fc&ttSMttt£ff.&. 

[0 0 7 2] s^raM** (ci~cn) #y-h& 

Cn) ttftffTWyxl 1 7K»8fc£ttT^5. frfe* 
Sii^fffi (Cl~Cn) ttV-aBtTfrJCfcaj^fc 

[0 0 7 3] BXftl 0 1 fcttvhU**:Rlc*KC!>B 
SKI (MWEWSn*, B*l 0 4©tt*H&B3C* 
T. B3££l>T. 1 0 5«7s-f7?>yfflTFTT* 

a. ^-r y?>^fflTFTi 0 5©y-h«aw:, y- 

HflH»*A*-r*y-hflH9l» (G 1 ~G n) ©7^© 
1 7t*5y- hflltft 1 0 6 C»l!lSftTt>5. 7W 
7?>yTFT l 0 5©y-7flWtHH>««tt. 

-^xv*Jl/x-*m#£AfiT5 7-X{g^ (S 
l~Sn) ©7^©l^T-£-37-X{§*fi&ll 0 71;, 
fcS-^tfELKIMiTFT 1 0 9©y-Hi»tf3 

>x>i?i 0 sc-tn-enttttstrrv**. tt£*Xtg 

©JMSfcfc^T. 3>x>-tf 1 0 8\*U<Tb&\ 
[0 0 7 4] *fc, ELaiITFTl0 9Oy-Xf| 
K U-f (V 1 ~V n) 

v>\~D-<:hz>fm&i&&i 1 o\z&mzt\. bo-aw 

.tSSIPlTFTl 1 2 0V-X*ttSfcttKU-<r>flR 
«K:»lJl*nTV»4. tlBWJBTFTl 1 2©V-X 
««*fcttHK 5 -JJtt EL JR^l 1 HC 

jaM**hT*»j. y-hmati. maswiei (ci~c 

n) 0 1OT*5mii$!ll33ll8l 13K»«*nTI^»*. 
WHMmm (Cl-Cn) tt/h**^»^-f y^l 1 7 
liimZtlT^Zo *fc3>x>1tl 0 8tt. 
£1 (Vl~Vn) CD17T*5U«»I1 1 OfcK^ 

[0 0 7 5] EL^xl 1 i»HS^:Bad:. m&iiR 
m t ©BlcttW 6 ttfc E L B i 6 & 5 . HS*i«Mf6l 
PfflTFTl 1 2©y-^«l«*fcttHU-f >B«t» 
«LT^*«-&, fft>K*S£BSft<Bfttffti!>«S. 
BS«»lAl«Bd:A:«. "aitBB^MBWfflTFT 1 
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[0 0 7 6] &43*fi»WlJTFTl 1 2©KM'>flfi 
«SfcttV-*iS*fc. ELi?l 1 1 tcp B ll;fifii# 

WBTFT*>&EL**^0M&att4**i*w»u 

WBM9P ffl T F TRt/E L fBftffl TFT ©«ft©;t 7 7 
* ©IM^ W <* II £ K fc 5 .. . ttfMEM 
TFT 1 1 2&tfELSB»)$TFT 1 0 9©*>&ffiJ: 
Ofc+»«i:**<'»iStttt*ST*^T*nttA<, Hit 

ttSOBffC. TFTOKH'>*E*-€-OHflcatnTV»' 

Tlil kQ~5 OMQ (Jfil/<(J10kQ~10M 
Q. ^bt'ffS L<(i5 0 kQ~lMQ) ©ttHft'&S 

[0 0 7 7] £K*»W<BELr<rX7U'f OKiiK^ 

[0 0 7 8] H5K*5Wi©ELx<f *7>-f©T-;?* 

ST.. 1 7U-£Mm&nfl©1f-:/7l/-AMI|« 

(SFi~SF n ) Kftfijr*. fc*5. a^SPCD^TOiB 
mtH ■POB»**S"r*IBIBt 1 (F) 
<hll¥,$V ffl«©EL7^*7>^Ttt«MK»W:6 0 
H z EP-^ 1 WHfc 6 0&L±.(D7 U-A»B|BJj&«tttt 

bftTfcO, l»Btr 6 0£U:©iHfca«*S£ttTH 

i#rati:*S3n*H*©.ft#6 o*d^&<&s 

s*7*7i/-/»»wti*4:. ft fttonr 

i7u-i»«mo»«»t)itA. BniBiB«ff^nttft 

[0 0 7 9] 1 i'-Ajami£*&&&*gm 

(Ta) iSSWK (Ts) tic»»t6n*. 
Wl^te. l-^7*7W-i»«IIB«f,"±iS«Cx^Jl'X 

-*fi^€:A*rs»!HT*o. %smm t^nmmt 
ms) t\t. EL**©»itsfctt#3Bttt»£fflR 

[0 0 8 0] Sfc. H5tSLfcELeiMtEJ4383tR 

il*iM?'4nfcEL*?©ELBft«ffifear. rftb 

*>. »fttt««»RattfcEL**©EL*IWtE (0 
5) tt. »*ii*J»IH*ttOV£&i), £*8B34>ttE 

L*^#sBfer«s«©**ss*r*. 

[0 0 8 1] *RWfcfcviTELeiMlE**«Pr*© 



«9(M«Ptl«iiLT<li«1SPfflTFTlC«tt$ 

*jEtt»fflTFTH*7O«ST*0. E 

hmmmmto vtnz. £tz&mmffl\z}mT\t, ^ 

fiaWJBTFTtt* >©*«-*?*?). fgftttSg^jliRS 
nfcE L*7©E LK»«ffittE L*?#3E3tr*g* 

[0 0 8 2] sr. *n-6n©*7*7u-A3&«*r*» 
[0083] *r»*ii*nmt*^T. mimmit' 

FT 1 1 2tt*7©*ttT*iJ. ELMMtJEttOVfc 
ftfcntVii. ft^ELffiSjmfftiEL^idfflTFT 1 
0 9Sfctt*K»WBTFT 1 1 2©*7*8ft (TFT 

y ? t LT*yvim\z $>z> \z *>#jfr sranx l 

S3HH>t«) *fcSBr*'J-2*8tfc«fcD1SM> 
ft«SWr5^i#*DS*39«. ELsm<fSftLftU 

g«©*#$T*ntf6ir»; *Lxy-- hmm&G 1 t 
y-hft^A^n. y- hm^mc 1 cftmsnx 

l»*±T©*-f 7f>yiTFT 1 0 5jO**>©ttlSfc 
ft*. *l/TV-7fl<Ji (Sl-Sn) \z7~s5>)V7 

-ftomfiKiiztvh. TVfJiT-fmte ro j g 

fctt r i j ©m«t#LT^*. r o J i r i j ©fy 

^;i/T-^fi#«^-n-e*nH \ zrzitL o©^rn^© 
mss:^r*m^^«f*r-5. 

[0 0 8 4] fLTV-XMIS (Sl~Sn) fcA* 
^fflTFT 1 0 5£:frLTELSBI!j#TFT 1 0 9©y 

-MtstAasns. ift3>r>*ib8i«ft4t 
^tttHttfcx v*;ux-*M*t #a# $ n^jt2 n 
a. 

[oo8 5] *i:y-h«<*»G2icy-hflr^A* 
an... y- hm^HG 2 n»i»snT^*±T©^-f ? 

f>^fflTFT 1 0 5 #*>©«»£&*. -tLTV- 
*fflW» (Sl-Sn) fcT->*^^r-^flH»*«A*"* 

[0 0 8 6] 7 (Sl-Sn) icA^sn^c 
ry^^T-i'l^li r><D«te©7s'f-v^>yfflT 
FT 1 0 5S*LTELIlfflTFTl 0 9©y- hW. 

SicA^j^ns. *fc=l>x>-y-l 0 8tf$>z>ms\z\t 

mmzTV5)i9-*mt<\t>-zn&n-znz>. 

[0 0 8 7] *LTm\Z'f-hmmfcG3~Gn\Zh'r 
-■Hfi#tA*r*Cd:T±i!BbfcftffS|»OfiL. ± 

Xosi^^xv^^x-^fiWA^^n. «BJKc«i 

©■*fcr3>*Jl'7 s -*«^#AaStt**T©fflntot 

»*ii*«niiT**. 

[0088] •«)&»NinAtti7r«&nRi:s^nm 

tft*. *w«MCtt«t±T©^-f 7 5 1 >yfflTFT 
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I 0 S\t*7<Dim£ts.Z>. ^LTn.WMW&l 1 3\Z 
SEMfflfflTFTl 1 2\tt><D#Mtttr). 

mfczntzELm^i i i<DELmmmmtELm^ 

[0 0 8 9] fy^^f-^Hf^ roj ©tiffgfcWL 
THfc«&. ELSBfilfflTFT 1 0 9&*7<Dttm£tl 

OEL*^ i l ltefSftLftn. ffil;, rij ©*«* 

WLTl^i^. ELSKKffiTFT 1 0 9te;i->©ttffi 
ttt*. £©£*4»H1»WITFT1 1 2t>*>0tt» 
T*3fc». ELlf 1 1 r©BKtt&tt«BC{giCft 
fctt. ELlf 1 1 ltiftft-TS. dOi^Jlxv^^ 

Stt*. a*dt«w*ff5«IIBta*»Wi:ff*. 
[0 0 9 0] n«©-*77U-.AMIIH <SFi~SF„) 
A«-€-<i-€ r n*-r*»*a*«BIIII (Ta r Ta„) ©fi£ 

li^T-s-e&s. sFi~sF„a«-ttt-e*i#"r*Sjs 

MP] (Ts) ^n-PilTs |~Ts n <!:-rs. 
[0 0 9 1] S^ffimofi^ij:. T s i : T s 2 : T 
S3 = - = Ts (n-i) : Ts„= 2 0: 2"! : ••• : 
2-(n-2) : 2-<«H> £&*J:5Kttsrr4. <SU SF 
l~S F n *fflSS-ti-SJIlJfBt*OJ:5CLT ! bfl^. d 
0£ayHm©JH#£bitT 2 npglB© 5 -feffiil©^!!^ 

[0 0 9 2] *w«|HttTs i~Ts n *T©tvfn**© 

[0 0 9 3] Sl»*ii*HiniIKA0. £B*fc 

spTs ( n -!)©^rft^©JWHI*%*«rati&:4. Z. 
£TttTs („-i)©JWB. 9r£©B££j&*T 

*• .. " 

[0 0 9 4] WT\ £S9©n-2®©-ij-7*7U-AI;:^ 

^TH«©»flsS«0£U HS#Ts ( n -2). Ts („-3) 

-Tsit**j«iinft»teu. *-n-£-*n©-y-7*7 u-a 

[0 0 9 5] naotfT^-AHWjMMll/fc&lT- 
U-A»lflnS*M.&;L£fcfcS. ::©££. BXtfAff 

B*©H«*«***. n = 8©££. ±g|5©« 

S»fflTBJR>J«5HfcLfc«£©Jlltfc 1 0 0Xtt5 
i. Ts|iTs2^iiHTB**«5BtLfc«^Cft7 5 
S6©WS*«*aT#, TS3tTs5tTs8*«lRbfc 

[0 0 9 6] tt**SteSfi©»»Ttt, ft«&&ffl|III£g 
t>T-MMWflTFT#*7©ttBT*0. ELffiftS 

*»L*»wtt^©«ijt»:iRjean«i:t»..ti«nipfflTF 



T£*>©«|gfc«S. 3E)£tt!S«SJRSttfcEL*?- 
II E L ****«**-*&*©£ LB»«JE**fc»tt* 

AMffl±#a<H»c«3t-rsMIBi&<&©T, it 7-7 U 
-AJWlWOfiS*. S F i : S F 2 : S F3 : ■•• : S F 
(o-l) : SF n =20 : 2"' : 2"Z : ••• : 2 -(n-2) . 2 

[0 0 9 7] *5MBtt±K«tfKJ:o'T\ «©ELI 
**0»<Ct38«RliEt«:*. WWELIit 

Efcaw-rs^ax-f ? ^cgH-rs e L&ftin]&©ji 

«WM*tt©«T*l»£f. BBftWMil^KiC^ttfHiJtt 

[0 0 9 8] £**«HW1TFTM:. 
TFT&tfELeftfflTFTtnRt»riEf *it3ft«?I 

[0 0 9 9] ttTfc**W©*»«**-r. 

[0100] (Hig«aj 1 ) *HJSfiaiT«, *5M§fc*tt 
E Lf-C 7.7"U-f ©B*©«I(K tO^TKWT*. 
[0 10 1] #fg$£.43tt5ELa^X7>-f ©Hsiigp 

■7HJ2*ttC«»©B*jWE^£ttT''»S. ■ 

^©0g&0©-0y£0 7 (A) i-^-r. 

[0 10 2] 07 (A) tCfcl^T. B3K-1 0 0 0©*lC 
74 yf>^«TFTl 0 0 UWttttSnTH*. ft*3 
*38WK4Jl»T, 74 y?-> 7*ffl T F T 1 0 0 lttn? 
V^STFTTfcp?* *;Ug|TFTTt>, ifS^T- 
■bffll»*Jli««l>r(IET*«. **ll0!lTttBI 7 (A) \Z 
*5HT. *-f yfVi'fflTPT 1 0 0 ICttnftW 
STFT*ffll->5. 

[0 10 3] 74 7f>^ffiTFT 1 0 0 1 <T>7- Y% 

a«. y- hfi^*x*r*y- ut#« ioo2c« 

t*SnTV»4. M yf>^fflTFT10 0 1.07-7 

A?7T37-7.<s#*& (T-^WIttiV>5) 100 
3K. fc?-^JELffiftfflTFTl 0 0 4©y-hl 

@st;r]>x>-y-i 0 0 8K*-m-*n}gf&£nx^£. 

tt£*3*SWc:fcv»T. rj>r>-y-i 0 0 8lifc<Tt) 
AH. 

[0 10 4] ELigftfflTFT 1 0 0 4©V— 
K K -*tt*Jfiftl(&IS 1 0 0 5 icttMd 

ft. t>3— #fcMtKMWBTFT 1 0 0 9©V— 
* fc tt H W >*« t »« * *1T l» i . «jEWSPffl T F 
Tl 0 0 9ffl7-XS«SfcliFK >m«c©t>^-^ 
ttELJR^l 0.0 6II«MSnT*5 0, SiS$!)jSpffl T F 

t 1 0 0 9 ©y- hmffite, «asi&jffli^ 1010 tc^^ 

StlTV»*. *fc3>f>*lp0 8tt, «B(KMilll 
0 0-5'fe»l»**lTlr>*. 



(10) 



#§U¥l4-149112 



[0 10 5] ELifi o o 6«(^s<t. mat. mm 
miza^x, na#fBS*aTP*aftf*tti]tta©tt&, 

HSMWfflTFTl 0 0 9ffly-XlMt*fctth , l/'f > 
fttttt. ELXflOO 6C9KHI(Cttttdn«. ffilCfig 

a#aisi*aT«aa<B**a0«s. vntiiPffl t f 

T 1 0 0 9 OV-XflW * fell K l^-f ELi 

^ i o o 6©isa£att£n&. *fcEL*^o«is« 
a». *cffi£©*ttfc«fcn*. 

[0 10 6] ft&ELSUlfflTFT 1 0 0 4RlfmM.M 
SPffiT'FT 1 0 0 9H. n^t^HTFTTtpft 
*^ffiTFTTfc£5fcTt>fflt»*££#l»ft&TSS 

E 1 0 0 6 ©BatfBS«aTlSatf#ffltt 

m<DM£. ELKftfflTFTl 0 0 4ftlX«RMWfflT 
FT 1 0 0 9ttp?- + *;H!TFTT»4Ct3&«ff*L 

^„ sfcfflK el$? 1006 ©Ba#(ftfita?isa 

j&*B**a©*£. ELSRlfflTFT 1 0 0 4&£fltfi 
HifflTFTl 0 0 9BnftWiTFTT*5Ct 
#*FSU>. B7 (A) TteELffiftfflTFT 1 0 0 4 
RIflURIHtMiTFT 1 0 0 9 t p^r^PST FT* 

fflv>T*so. el*^ i oo 6©aa*«a*«aTifta 

#affl*a£&-3TH4. 
[0 1 0 7] 07 (A) KjKL&SttHfcfcHT. WKL 
1 0 0 5 tt7-*flre» 1 0 0 3 tTOcMA/T 

n*. Mmna ioio «y- herein 1 o o 

[0 10 8] *fcELBIWBT.FTl 0 0 4©fSttJ14 5 
KLDDUMStttt. LDD««ty-h«at3i«y- 

fcfin. ELIi!ifflTFT1 00 4^nft*;HTF 
TTfcpft^HTFTtfc, fittB0FW>B« 
«CLovffi*€:»j3trsctT. ELIlfflTFTl 
0 0 4 ©y- hSSt L o vflU*£©|Hfc***#l*-r 
ai'fctfT*. ELKftfflTFTl 0 04©y-h«JE 

[0 10 9] ftfc0 7 (A) l:SLfcHBBl:*HT. 
W7f>^fflTFT100 1, EL&KfflTFTlO 

o 4 ifctt«as$tjpfflT f t i o o 9 *v;i^y- vm 
t ft i o o i*^f-y-haaji-r*ctnj:o 

#-5o *fcELB»J8TFTl 0 0 4Sfctt*B«WI 

TFT 1 0 0 9£-?)l?>f-b®fe\Z-rzztlZ£? 
T. ^ICJ;?.EL|gi()fflTFT*fcliejll$!lffllfflTFT 

[0 110] 07 (A) TtttSHKfMft 1 0 0 5 

1003 ia*«&&&^£'5icRttfca 



5. d©«&. «Kftt6ill 0 0 5£7-*«*Mfcl 0 

0 3<tT*«Wffitt£#W$;e5££75n*£-5*:#. BiK 

[oiii] $fc. 07 (a) TttftsfMfflifti o i o 
ty-hAwm o o 2tffiMt3.e,ft»*.5\zmfitm 

s. £©«£. wsmipbi o i otr-b&mgLi o. 

0 2fc»Wifi*«:*ws-&a^t7j«T*<&fc*, as 

[0 1 12] %£*%91©B$©B&B©8iJ©— ffll&H 

7 (B) csr. 0 7 (b) ic*if»T, mm l lOOO 

tCX'fvf^TFTL 1 0 ltftttt&ftTHS. 
tt**5EWtiSV»T. X-f >i/fflTFT 1 1 0 1 li 
nft^STFTTfcpft^HTFTTfc. 
6Tfcffll»5^t**RllET*4. 07 (B) IliJ^T. 
X-f7f>^lTFTl 1 0 1 IClinft^HTFT 

tflin*. x-r 7?>yfflTFT 1 1 o i©y-h«a 
a. •y-hflr^*A*r«y->«*»«i 1 o 2\zmm 

StlTH*. X-f7f>^fTFTl 1 0 

^*A*-r4v-^flr^» (r-^m^ifcv^) 1 

10 3fc. t)3-*ttELKftfflTFTl 1 04©y- 

h€aat/3>r>-y-i 1 o 8 n-c-n-rn»ttstirv» 

*. tt*J*SWfi«lC*V»T, n>x>tM 1 0 8ttft< 

[0 113] ELKIWBTFT 1 1 0 4©7-*fl«& 
K U-f 110 5 C»Jft£ 

n, t>5— #tt*KMW8TFT 1 1 0 9©7— XfgJR 
*fctt K U-f >*«C»ttSttTV»*r. WlHWfflT F 
T 1 1 0 9©V-^1Htt*fcttHU-f>««©t)3-*' 
ttEL*fl 1 0 6fc»tt*ftT*5 0. feBMBAlTF 

t 1 1 o 9 ©y- h«att. CBtfWtt 1110 \zmto. 

SftTH*. tfc3>f>*110 8tt. «&Cktt&l 

1 0 5£8lfc;£*lTlr»<&. 3>f >tl 1 0 8ltt<T 

[0114] el^ 1 1 o 6tjna<h, mmt, mm 
t mm t ©m ntz e l m t viz -a . uts*xm 
fcfct^T. Wim^mmmmx-mma^^immnm^. m 

SMIPJ9TFT1 1 0 9©V-**WE*fctt|*|/-f >fc 

««, el*? 1 1 o 6©nai:tttt$n«. iaizna 
jft**tifl«aTiia*«B*«a©«^. «bm«p » tft 

1 1 0 9©7-X««*fctt>U-f EL^f 

1 1 o 6©Bacttttsn«. *fcEL«^©»ift«a 
«. #fc3fje©«tticfffcn*. 

[0 115] /iiJE LSEftfflT FT 1 1 0 4 &tfU[M 
MTFT1 10 911 n?t*JWBTFT.Ttpft 
*jmT.FTT"b^6Tt>fflV»*Cij&^I|jfeT** •• 

eli? 1 106 ©nadtBx«aTBa«9tieii« 

® ©«^, E L Sttffl T F T 1 10 4 KtfltftM W9 T 



(11) 



#§§¥14-149112 



FT 1 1 0 9IJpftWSTFTT*5:<!:^*L 

\>\ sticELif 1 1 o 6 <Dmmt>mftm®T'mm 
mmmnMoimti. eliistfti i 0 4Rifnw 

UWRi TFT 1 1 0 9lin^**JH!TFTT355C:<i 
**Jf*L^. H7 (B) TtiELgSfiifflTFT 1 1 0 4 
&tX*SEBWfflTFT 1 1 0 9»Cp5 1 l'^;l/S!TFTi& 
ffll^TfcO. ELlf 110 6 Ofl®7JWm@T-|tg 

[01 1 61 17 (B) K:Sl,fcigi§Hfc4N»T. t£ 

iRten 1105 \tf- bimm 1102 t^fTicMA/-? 

us. WMMPMi 1 1 0ttv-*flM»«i 1 0 

[0 117] SfcELBHWBTFT 1 1 0 4©fittl4 5 
kLDD«*€:»^. LDDffl«ty-hMt**y- 
httaRSttLTS&a«« (Lovfi) -t»j3EbT 
fcfin. ELIgfijfflTFTl 1 04#n5^*;HyTF 
Tnpft**STFTTt). fiSttJiOFU-OWK 
fflflf'L o v«*S*»j«-r*CtT, ELMfflTFTl 

i 0 4©y-niiLo vffi*towcs*t»is-r 

■5Ct3&«-e*, ELJBftfflTFTl 1 04©y-h«E 

[0 118] ftfc0 7 (B) fc*Lfcl3IIBC*JHT, 
7.< >^JBTFT 1 101, ELMWSTFT1 1 

o'4*fett«aMWfflTFT 1 1 o 9*v;i^y-M» 

iatLTt>AV». X-f 7f>^TFT 1 10 1 «tt;U 

TO*7*«*T»f*^tJJ«T*4. SfcELIlfflT 
FT1 1 0 4St«tB*»fflTFTl 1 0 9^f 
y-h«iiC-r5^«ktCJ:oT. SELMWBT 
FTSt f tft£M IPft TFT ©*{t A 5 £ £ #T * 

[0 119] &*S. 0 7 (B) TfitttSftt&Rl 1 0 5 

tv- hflw» 1102 ttfmts.ztj.\,^o\zmwzm 
a. c^jg^, «gtti&*i io5iy-h«^i»i i 

[0 12 0] 0 7 (B) T«tStlMll 1 1 0 

tv-ztmmi i o 3t»*aft6*:i»«fc5fc»ttfc« 

it £ fc o T l» * *«. ffi#*«Jlfc SB tC0JjJc $ ft 4E»T 

-So 3<7)$£. tstmsi 1 1 oiv-xi^m 1 
[0121] x.iz*ftWQmm<D®&®<Dm<D-w&® 

8 (A) 0 8 (A) tlfc^T. H3I1 2 0 0£ 

1112 1 0£j&*»»LTtttf&ftTlr>*. 0 8 (A) 
£*H>T. 1 2 0 lRtfl 2 1 ltt*-f yf>y/BTF 



1 20 l&tfl 2 1 1 iinf t^-JUSTFTTfcp^A' 

5. 0 8 (A) fciJUT. X<7f>yfflTFT120 
lRtflZlltttn^t^JPSTFTSffiHi. X-f 
7f>^fflTFTl 2 0 lfttfl 2 1 1 wy-hSg 

u. y-hfi^*A*-r«y-hfi^»i 2 0 2icatt 

Snt^a. Mvf >ffflTFTl 2.0 l©V-7« 

*rr*7-;*flMMfll 2 0 3K»tta*iT;fe9. t>5- 
^BELIftlTFri 2 0 4®y- K«SK.tfu>x 

>+m 2 0 8K-*n-en»ttSftTv>*.. a-f v*>y 

fflTFT121 10V-^«*iKH>fWli, 

ttr^^^©eT*flr^€rA*-r*y-^flr^«i 2 1 

3fc»ttSnT*0. t»5-'*ttELBftfflTFT12 

1 4©y-h«Sfttf3>T>-!J-l 2 1 si^ft-Ffts 
HESftTi^a. !W3*fll6«£*^T. n>x>-y-l 2 

0 8 t 1 2 1 8tt&<Tt>&^. 

[0 12 2] fit, ELI1ITFT 1 2 0 4Rtfl 

2 1 4 ©7-^fR«t K U-f >«*tt. -*I4«JE«<& 
»1 2 2 OlCftUlSft. t>5-*tt*iS[«WfflTFTl 

2 0 9&tf 1 2 1 9 0V-^li«*fcttKU-f >««C 

*n-€:n»«anTv»*. whwihtfti 209s 
«el*?i-2 q s&tf 1 2 1 5H-tn-en»«isnT 

#9. WMJWjiTFT 1 2 0 9XtM 2 1 9©^- h 
miS$iJffli(Si 2 0 7lctttt*nT^s. ifcfcn 
>x>it 1 2 0 8 t 1 2 1 8 tt. ttjgftgfg 1 2 2 0 
»«SftTH5. CcaJ:3fC$f|j!£frro;i&'3£? 2^ 
®B*T 1.-30WB0W&I6 1 2 2 0fc#WLTH*. d 
ftfciD. 0 7 (A) T*Ufc«jsK(ctt'CT, «£[{Ktt 

ft*. 

[0 12 3] ^lC*%^Oii^O[51K0<DSij0-0||*0 
8 (B) fcjRT. 08 (B) Idfc^T. flMEl 3 0 Oi 
■311 3 1 0£jW8t»LTBMt&ftTV»*. 08 (B) 
Kfcl^T. 1 3 0 lS.tfl 3 1 ltt*-f yf>yfflTF 
TT&-5. ft**«WCfil>T. Xi , 7f>i^ITFT 

1 3 0 l&tf 1 3 1 1 llnft^HTFTTfcpft 

S. 0 8 (B) C*HT. X-f7f>^TFT13 0 
IRtfl 3 1 1 fcttn^ir :M>S!TFT«:JBH5. x-f 
•vf>^TFT 1 3 0 l&tf T3 1 l©y-h«S 

«. y- ni**xaT*y- mmis 1 3 0 2&# 1 

3 1 2II-eft* r n88!2ttT^3. X-fy'T^iOBTF 
T 1 3 0 1 ©y-JMMH: H U-f 
^(at'xtfffi^fcAfiTS V-xm*tf£l 1 3 0 3 \zm 
^$tlT*J0, t>3-*»ELKftfflf FT 1 3-0 405 

y- >x >+>■ 1 3 0 8 t»«i*nTv»a. 



(12) 



&M¥I4-I49I12 



A-f •y?>$OBTFT 1 3 1 l©V-X«*i HH> 
«R*tt. -*ttx 5? * ^© k*x*{Pf A* 1" * 7 - A 

fi^i 3 o 3Hft«snT*so,. ho-n\tELmn 

fflTFT 1 3 1 4«5y-hSfiatfD>r>^l 3 1 8 

1 3 0 8 1 1 3 1 8ttft<Tfc&K 
[0124] ELIftfflT'FT 1 3 0 4fttfl 3 1 4© 
7-A«*£ K U-f -*tt*jR«l6« 1 3 2 

0 £181*3*1. t>5-*tt«RfllMMJTFT 1 3 0 9ft 

1 3 1 9©v-\x»«3:fcttFU'-r >««c-tn^n 

»tt*nT^*. ttMSWITFTl 3 0 9fttf 1 3.1 
9 ©7-A**3:fctt H U-f >«*©»*-#ttE LSI 
3 0 5fttfl 3 1 5fc*ft-£ft»ttS*lTfc9, « 
KHflfffl T F T 1 3 0 9 fttf 13 19 ©y— 
ttRflfMftl 3 0 7KSU*SttTV»<&. £fc3>x>lJ- 

1 3 0 8 fttf.l 3 1 8 tt. ftSftttlft 1 3 2 0 
ftTl^S. C©«fc5£*^WTttBD63 2-3©H* 
-eir>©*«flttS*1.3 2 O^WLTi^. ifttJ: 
0. 0 7 (B) TSLfcaWEfctt^T. Cfi^ttCDft 

*«&r^t*«T#*. E*©H*w±#K*t-r<&ffl£ 

*«/hSHi. ELl©JB£r**tofcElfcWtt»t&nT 
nft«fil:*«r»T.. E*KJ:*3t0*iRjWlp*.SJ'iS. 
[0 12 5] #IC#fE$©Bi?li©[H]80©J3iJ©--0>J£0 
4 (A)-KST. 04 (A) K*JV»T, Bi^l 4 0 0i: 
BBXl 4 1 OtMBftL-TRtt&ftT^S. 04 (A) 
C&^T. 1 4 0 lfttfl 4 1 lteX-f y^>4fJBTF 

1 4 0 l&tf 1 4 11 Hnft^STFTTfep?t 
*JHBTFTTt>. f^&TfcfflHSitjG^llTfc 
4. 0 4 (A) X-f 7f >^TFT1 40 

l&tf 1 4 1 l.tttnftMSTFTSfflVJi. A-f 
7f>^fflTFTl 4 0 lfttf 1 4 1 l(Dy—bWS 

tt. y- m**Aa-r*y- ham* 1402 £»m 

SntH*. A-f y^>yjBTFT 1 4 0 lfttfl 4 1 
1 ©7-A«Wti H U-f >M#fi. -*«r5?^JP©e 
^frflWSAflf *7-Afl«*l 4 0 Zt 1 4 1 3t 
K*ft-Fn»«SftT£0. t>3-#ttELMW§TF 
T 1 4 0 4i 1 4 1 4®y- htfiSi;D>f>t 1 4 
0 8 t 1 4 1 8 C*n-6JlSEttShT^«. 
Wlfcl^T. 3>f>^1 4 0 8il4l8lia<tfe 

[0 12 6] -5-LT.. ELSEIdfflTFT 1 4 0 4fttfl 
4 1 4©7-A«*£ FU-fXIMttt. -:frttWBflU& 
8l 4 0 7£ttttS*l. t>5-*tt«»«fP«TFTl 
4 0 9Rtfl4.1 9©7-Afl«*&ttFl'-f 
ttttSttTH*. MHWWBTET1 4 0 9fttfl 4 1 
9 ©7-A***fctt K V< >«Wffl»4-*ttEL* 
* 1 4 0 5fttfl 4 1 5Ktt*aftT4i»). MMtfMJ 
TFT 1 4 0 9fttf 14 1 9©y-h«ffi«. WBMff 
It 1 4 2 0 KftWiftTH*. >x>+»- 14 0 8 



1 1 4 1 8 is. naLw&m 1407 ic»«i$nTt>*. 

^©<k5£*?lli0yTI;iRM>£5 2 owil^T 1 ao5H 
StJfMIl 4 2 0£**L-TH*. HftlCfcO. 0 7 
(B) TSLfcffi^lZtt^T. £SiSI*Ptt©a!k&tt5? 

<h. ELH©563fc1-3;ftfafcEl6^ttSftTlr»a«£ 

[0127] @4 (a) tstfc@»Bic*^T. mm 

1 4 2 0 t*7-AflHHft 1 4 0 3. 1 4 1 3 t¥ 
fffc3fcA/T%»*. *£, 'WKftttlll 1 4 0 7 «y- hff 
9ttl 4 0 2tWi:MA/Tl>4. . 
[0 12 8] &£*%H0HS©[BlttB0JH©— fl&H 

4 (B) KSf. 0 4 (B) C*l»T, BSl 5 0 0 t 
mmi 5 1 0£tfR$lsT8tl?5ttTlr>£. 04 (B) 
tC&t^T, 150lStfl5in3X-f7f>^fflTF 
TT&-5. fctS*aWKiSHT. X^7f>^fflTFT 
1 5 0 lfttfl 5 1 1 ten^^Jl/SlTFTT-fcp^-r 

5. 04 (B) CiJ^T. 0 
lRtfl 5 1 lClin^^'TFTtffllfJi. A-f 
7f>yiTFTl 5 0 lfttf 1 5 1 1 ©y- hm® 

«. y-hflr<»*A*-r*y-h«<»«i so 2ft^i 

5 1 2K-f-n-6fttt«SnT^«. X>f7f>^fflTF 
Tl 5 0 lfttf 1 5 1 1©7-A«*£KIH'>1W* 
te. -*ttT^^;U©er*«*J«:A^r*7-Xfll<» 
II 1 5 0 3t;^tl-?-*n}^^nTi5D. ho~^\tEL 
WTF T 1 5 0 4il 5 1 4 ©y- httHfttfa > 

x>-y- isosil 518 K-tn-FnftttsnTii*. 

«C*J*H16WC*V»T. =1 >f f >-y- 1 5 08tl518 

[0129] E L SBKlffl T F T 1 5 0 4 fttf 15 14© 
7-AfKttt h* U'f -#«*Kttl6« 1 5 0 

7 icg^s n. t> 5 -isiznmfflwm t f t i 5 0 9 & 

VI 5 1 9©7-*tR«*fcttKK>**fc**l-en 
•*«*nTlr»*. «««fiPfflTFT 1 5 0 9ft^l 5 1 
9 ©7-A««*fctt FH >««©»*-*»4E 

f 150 5ft^i 5 1 sfc^n-FnttttsnTUo. « 

|l«»fflTFT 1 5 0 9ftlf 1 5 1 9y-h*«tt, « 
SClffCl 1 5 2 0 t8fttSnTlr»«. >^>-y- 1 
5.0 8^15 18(1 WRW&mi 5 0 7lC»»*n 
Tl»*. i©J:5C**Jt«Tttl»0^-5 2 0©B*T 
1 0©«^$fJP« 1 5 2 0 ^ntCt 
0, 0 7 (A) T^LfcflWEfctt'CT, «fiH0tt©% 

sj*5-r^t!fl«T€r*. E^©ia^gR^t*f-rsiij^ 
e L^©»jtra*rtiK:E*38«int^nt 

^-5«^t:*D^T. BMl:J:*Jtt©aK3l««iA6n4. 
. [0 13 0] #K:fc&W©ii3i©[HlK0©55iJ©-0)|£0 

6 (a) *nmwr\t> 04 (a) »cwL3t2 
.o©H*ftr;in*«ji*ift»KHixT«fOfiLfcB* 



I 



(B) «. 0 8 (B) \Z*Lfz2-D<DmmX.ZfZ.tl$:m 

(B) ommz&o. 

[0 13 1] B 6 (A) -J K. **««Ttty- 

M*#filK» 2 ooiBStT 1 ooffimm 1 6 

Tl -XDMM&I&WlI 6 1 0£#WL-XI^£. ^nt«t 
9. 0 7 (A) XSLfctMdtt^X. ttfi&ffl&fttf 

[oi3 2] wz*%w<Dm%(D®®m<offl<D-wzm 

6 (B) t*-r. *Hifi«Ttt, 08 (A) \ZfhLtz2 
(B) tt. 04 (B) CSLfc2-30B*RlX^n** 

mw&m izmLTinvm l/c bs #<«&$tts £*rr . 

SJ^&IEBIck-pTfcasn*. BXftCEBSns 
TFTfllift, SB^-OBlMFttBS (A) $£1404 
(B) ©laWKft?. 

[0133] 0 6 (b)ic^tj;pic, xmrnmnny- 

h«*rtIlC»0^5 2?OlB*Tl"3fl!)«jR|Hi6lll 7 

t i o^siiKPiSg 1 7 1 o**wut^s. cnnj; 
*s«oa*«s-r^t3i*T**. ie&oBSRa&ftictt 

-raffl£*i/h£H£. ELloaftra^ftlCIEBtftt 

[0 1 3 4] 08 (A) . (B) . 04 (A) . (B) 
Rtf0 6 (A) , (B) lC«l/fcS»HK:4JV»T. EL 

m^ttn^nmmt. tsMt, ^mtmmt^mzm 
mmmmT'mmrf*tfamm<D®£, mmmmm tfto 
aisns. ffi£M&tf#ffl«&Tftft*tB*«f<z>4i 

£ . t BMW A T F T CD V - XflU* * tz \t K l"f 

nuzmfennmzmznz. 

[0 13 5] HUBS (A) , (B) , 04 (A) . 

(B) Ktf06 (A)". (B) lrSUfcElttHC*l» 
T. EL»JWBTFTfttf*BHWflTFTttn^+* 
) im T F T X t> p ? + ZJVM T F T X £ £ 6 X & JB V » 
SC£*»pJte-C*5a«. EL$?0MSdtB£«.&TB 
ff#Wl«!l<ffO«*. ELBftJBTFT&tfttBMffJB 
TFTttp-^**;WSTFTT*ftC£jWff*U>. '* 
fcfflK E L £?aMStf#ffl«&T&Sft<B£«&0& 



#§8¥l4-149ll2 

o- ELB»fflTFTfttf«SiHWBTFTttn^ + :fc 
JUSTFTT*S^t««ff*U^. 08 (A) . 

(B) . 04 (A) . (B) &tf06 (A) . (B) T 
ttELBftfflTFTStf*R«WBTFTfcp5 1 + :M, 
fflTFTtfflHTfcO. E LX?4>Bff#<B£«j£Ttt 

[0 13 6] £fc08 (A) . (B) , 04 (A) , 
(B) &tfH6 (A) . (B) fciKL-fcBJftBCfeV* 
T. ELKSlfflTFTcDgtta^flLDDm^SrlSlt, 

LDD(H«ty-ntat**y- nestst^ lts& 

Sffltt (LovH) £»JSLTfcfiH. ELIHT 
FT*tn^-v^Jl/STFTT't)P^-V^;^TFTT 
t>. S&l© h* H >*«««KL o v«H*£»jjET* H 
£X. ELKttfflTFTOy-hMtLo v*«tC!)' 
Wt***»rtr*ii:3WT#. E LIKKfflT F Toy* 

[0 1 3 7] &&H8 (A) , (B) . H4 (A) . 

(B) Rtf06 (A) . (B) l:SLfc@BHl:*t> 
X. X<7f>^ffiTFT. ELBBITFTtfcttt 
BWIIfflTFTOVi-ftiift* 1 Otti^TJ^y- htitiS 
iOTWl». X-fy^>^fflTFTf7;^y— Hi 
HtKJ^T, ^^f^ITFT^f 
**Tlf*Ct*«T**. SfcELBftJBTFTJUHl 
iH$iJPffl TFT £ h« ffifcf * £ £ «t ^ 
X. »CJ:4ELBftfflTFT*&tt«R«8MlTFT 

[0 13 8] !ft**SII6«K«^T, «SSSiJfflfflTFT 

QjHS'Jfflffl TFTd^EL *¥'sif«6 $ n 

»L. «»«»fflTFTRi;ELBftfflTFTOi*.tt© 

Wffl T F T&lXE LIM T F T©t >l£ft «k K> fc+ 

Saftt). *>ffitn«ttt, TFT««*>C!)ttjBflD 

B${^. TFT© Fl"(>UE. ! & J t<DtS\Zte.tlT»Z 

>«SitTSIofe*-C**. J|ffi[#flDJSttB.t LX\t 1 
kQ~50MQ (JfSKtil 0 kQ~l 0MQ, $ 
»C}f*t<tt5 0 kQ~lMQ) OMSHA^BKfna 

[0139] (n»M2) *nmmT-\t. 

*E Lf-f ^^U-f 01i^<7)fiSfiX('O^Xitt^-r§. 

[0 14 0] *SI)56^JXtt. ttKMfPfflTFTSELB 
»ET FT omfcEHT*. H^05|pI?S 
0(D-«aJ€:0 2O (A) CS-f. 

[0 14 1] §20 (A) tCfe^X. Big 1 8 0 0 ©* 
»C^-fy^>>»TFTl 8 0 ljWRJt&ftTU*. ft. 
**5£(Hfc*Jt»T. ^-fvf>^TFTl8 0llin 
ft^iTFTTfcpft^HTFTTt, 



(13) 



(14) 
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(A) Kfc^T. 7.-T yf>^ITFT 1 8 0 1 Cttn 

[0 14 2] X-f 7f>^fflTFTl 8 0 1 ©y*- 
fitt. y-hfi#fcA7rf 8 0 2 Kg 

i^nt^i). x-f7f>yfflTFTi8 0i©y-x 

««£ H K >B«tt. -^afy^Jl'CtTtlf?: 
X^fSV-^fi^a 180 
3fc. fe^-SliELHITFT1 8 04Oy-hf 
^SlXn>x>-tH 8 0 8 fc-f-tl-etHittSnT^*. 
[0 14 3] ELBIWBTFT1 8 0.4©7-*«l*£ 
H H >«*«. -^«miH$iJilffl TFT1809O7 

L*f 1 8 0 6fc*«SftTl>*. BJMHMJTFT1 
8 0 9 ©7-*«tt£fctt H K >8l«©83-;SttS 
1 8 0 5 K»tt2FftT*0. BJHHWfflTFT 
1 8 0 9 ©y- hftfil*. «flltHff» 18 10 CttM£ 
ftTH*. St3>f>*1 8 0 8tt. «B{K£ftl8 
0 5CttttSnTU5. &ii**!6WfcJ3^T. 3>x 
>tt 1 8 0 8tt&<Tfc&V>. 

[0 1 4 4] ELifl 8 0 6teRgS<*:. US 
£B«i©lfflCRW-snfcELB£a»&fc*. ££#fg 
Wti5t»T. M&*<B£«&T£&tf*tfflftS©tt&, 
ELIgKfflTFT 1 8 0 4 ©V-XflttlSfcW: H U-f > 
Bttfct. ELff 1 8 0 6 OHiCStlStlS. ffi£B 
«#*tfii*.ffiT»Sj&«li*«S©«£. ELIifflTF 
Tl 8 0 4fi)y-^««Sftttl s K>«WI4. ELf 
^ 1 8 0 6©»ai:*«Stl*. *fcEL»f ©»fcl«. 

[0 14 5] fcfcELBftfflTFT 1 8 0 4&ZfltBM 
»fflTFT 1 8 0 9H nft^HTFTTtpft 
^HTFTtfci'^6Tfcffl^ H i^pJffiTfe?) 
**. E L^-?- 1 8 0 6 ©Mfft<BX«BTftS#(#ft« 
acD*^. ELBBfflTFTl 804Rtf«BMWBT 
FT 1 8 0 9Hpft*iH!TFTT*5:t!5W$L 
l». itatELSHF 1 8 0 6 ©BStfHra«ST£g 
*<BS«&©&&. ELB1WBTFT1 8.0 4XIfltB 
fHWBTFT 1 8 0 9ttnft^tFTT*5ui 
02 0 (A) TliEL|[MTFT180 
4fttfl|»Hi«BTFT 1 8 0 9Kp?-ir*;PSTFT 
£ffl^Ti>r>, EL*?1 8 0 6 ©ffi&tfBBttBTB 

[0 14 6] 02 0 (A) KSLfcBBBtt. 0 7 

(a) (mmmi) i:si/fcH»Hi:*nT. elb© 

fflTFTl 0 0 4£ELB* 1 0 0 6 £©|HfcEBi£tl 
T^aBJMMWBTFT 1 0 0 9£EDI$#. tttzlzm 
B«WJ§TFT*ELBIWBTFT 1 0 0 4 &ttB0ttt 
All 0 0 5<t(DF^{lSEg ; r^-t<koT ! b^$*I?)o d 
©*£. «aRtt»fflTFTOy-^««tKH , >«W 
«. -attttMOMUl 0 0 Stttttt. -#teELB 



■W8T FT 1 0 0 4 hm&te. « 

bmbbi o i ofc»«ra. 

[0 14 7] &lc:#f£ljlj©ilill©[s]i§0©53ij©— ^y^r@ 
2 0 (B) IcST. 02 0 (B) KSLfclHlttBW;, 0 
7 (B) (Uttffll) iCSbfclHlBHKtSlfiT, EL® 
UITFT1 104tEL$fl 10 6£©M£EB3 
nTl>*«BBWfiTFTl-l 0 9£SD|*£. mtz\z 
fISIfflfflTFTI 1 1 1 ^ELIlfflTFTl 1 0 4 
£*BttB»l 1 0-5t«)IHtEB-r*it«t-3T** 
tl*. fc*«»MfMJTFT©7-;*«*£l*M , >« 

*«, i o 5ic»au -^uel 

MfflTFT 1 1 o 4K»i*-r3. *&y-hmatt, 

mmummi 1 1 o 

[0 14 8] £©J:3fc**aMi"ett. BSMBfflTF 
T*E LKftfflT F Ti*»ttl&l(li©|BlCE«-r4. 
Htlft 1 CfcttSBKB. 0 7(A), 7(B). 8(A). 
8(B). 4(A). 4(B). 6(A). 6(B). ©Hf*!©' 
S^Kfc^Tfc. ELB»fllTFT£EL«?-£©|Hfc 
EB3ftTt>*«»WW8TFTfc*D|*#. fffcfc* 

g«»fflTFTSEL mmm r f t t tea^ t ©m 
icEB-ra^tct^T. £©«fc5&«i&&«RjiE£& ' 

*. fc£*BMW8TFT©7-;*««£KU-f >«* 
tt. -SfiMtfittl&BfclSttU -^teELBftfflTF 

s. 

[0 14 9] *HJi«ti5t»T, ELWTFTOfi 

**y-ne«w*^LTatt«fli« aoviw 

fiSL-TfeJiH. ELB»fflTFT*«nf-^*;ua!TFT 
Tfc pf-**;VfflTF TTfc.-fiHSBOK l>< >«*«*" 
ICLo v«*t»<ST4CtT. ELBIWHTFT©* 

- hiaiL o vffi*&©iwK#«;s»jjt-ra;Lfc**T 

*. ELB»fflTFT©y-h«JE*«»T*££a«T 

[0 15 0] $fc*-f 7f>^fflTFT$fe«ELil 
JflTFT*fctt«BMWflTFTfcT;i^y->fl|« 

(fij>jt»«fca*ifc--3eji±©^r*;u»iaiffi«*wr 

FT«:v;^y-h«Jicr*^tCJ:-3T» X-fvf 
>yfflTFT©*7**€T»f*it*«T$4. *fcE 
LBBJ8T F T*fctt«B«Wl T F TfcVJl^y- h 
flHtCTSHifcioT. IRtiiELBftflTFTi 
fctttBMBft T F T©£fk£ ^ £*«T?**. 

[0 15 1] SfcBjBtKttft. 7 4 -*flM»«. BJCMft 
B*fctty-h«3«©55Sl>fc¥fTtt2*©BC* 

Tn*3i«. w##s&«BK*j«£ft*E»T*ftH:. 

fft*Kfc^LT«tt*A5fctt»t'*;:£t>T*S. d© 
Bfc*J:5fctttt5nfc2*©*TIMrB»** 



(15) 
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[0 15 2] U&*nmm\Z&^T. ELifilTFT 
© h* U-f >ffi«*fc»4V-^«J«d:. E L*^ t©Wlr 

fflU fMMJW8TFTfttfELBlWBTFT©tttt© 

a- 7 7 *©&#£i» <*c: «t anuflEctt* „ tmmmm 

Mfff T F T&tfE L&IbJB T F T©* >«SU 0 fc+ 

Jgtt&K *>£fix<i:te, TFT#*>©1*&© 

WC. TFTOHU-f >*E**ORlCtt*lT^*t«U 
-f>*jrc«ofcB-e**. ffift#©»tfi<I<i:LTfil 
kQ~ 5 OMQ (ffSLOdtl 0 kQ~ 1 OMQ, £ £ . 
II*f*L<tt5 0 kQ~l MQ) ©BHa*&iM5"i"fttf 
fin. ifitt#iLTftKi[©H^»#JB*fflt»4t» 

[0 15 3] (Hj5&0iJ3) ^HSgflmj, $%BJJ£fflH 

[0 1 5 4] 0 9 (A) tt*KMS«l>fcEL«*S?« 
©±.ffi0T*&3. 09 (A) fc*Jl»T, 40 1 0«S 
IS. 4 0 11 liBSW. 4 0 12 tt7-*flMBBft@ 

b. 401 3tty-h«*«e»BttT»«j. -e-n-eti 

©S8S)[s]S&ttgei6§l4 0 14-401 6£*iTF PC 4 0 

1 7 ics o. ^aw»^t*«*n*. 

[0 15 5] COt*. *&<£bB»», ff*L<tt 
B»ElttfttfB*«*HtrJ:5l;:LT;fr;t-tt 6 0 0 

0. ->-U>*TO (A"7v>iftt«hfc(,>5) 7 0 0 0, 
Sim (SB2 0v-'J>^«) 7 0 0 1 jJ*R»t&ttTlr» 
4. 

[0 15 6] Sfc, 09 (B) te#HSS#l0ELSSg 
BcoBSffiPiiTSO. S«4 0 1 0. -T*R4 0 2 1 CD 
ICBftBRfflTFT (fib. ::tttnft^ST 
FTip?-ir*JmTFT*a*£to-&&CMOSigtt 
S0SLT^5. ) 4 0 2 2RtfHiJiigBfflTFT4 0 2 

3 «IU CiTf4EL*^>s©«8(l*«IPT*TFT 
fcttBSL-TV**. ) *«»BltSnT^*. dft6©TF 

t a^ao^ii ( h v ?y- upjasfctt* k a^*- h 

[0 15 7] |gS)[Hl8SfflTFT4 0 2 2, BUSflfflTF 

T4o 2 3*»^j«Lfc6. ttEtmT&*Bma&B 

(¥Sfb^) 4 0 2 6©±lcBS8MTFT4 0 2 3© 

4 0 2 7 S^#®itLT«. Bfc-f 
■?At»ft^X4:©fl:^ft (ITOtlftfnft) Sfctt 
ttft-f > W A iKfcEIB t ©ft^**ffl V>4 £ t #T - 

*l/t. B^€ffi4 0 2 7S»fiKLfc6. &gjg| 
4 0 2 8 £JBfi£L-. BXWE4 0 2 7±lcBatt€»j$ 
T*. ■ ' " 

[0 15 8] EL14 0 2 9£jJ*/£T-5. ELI 

4 0 2 9 tt&»©E L#f* (OLffiAJf , iETLlft&ff . 



*3tJB. l^iMS^fetil^ftAl) £g&Clft*« 

8MMft*fc»4-f >?vxy hffi^©ffi^fc£f££ffl^3 
CtaHSTBT**. 

[0 15 9] *5*J6«T»4» H-7X*tiHT| 
Bftfc«fcOELBfc#jiJrr*. i/tK-Vx>Sfl!v»T. 
B*teKSft©JI&*Rfc#*JIB&$S3fcB mWtft 
1. fcfe&ftB&tf »£,%#!) ^MtSIiT. * 
7-*S*«i>Ji6fc&*. <■©«!£ fc, (CC . 

m) t*7-7-r^*a*^t>-&fc^ra.' afe%5t« 
7^;p^*tt*^t)-B-fc*a*««s*«^m© 

#J££Jfllr>Tfc&lr». $)tt. ¥fi»3t©ELa*8olt 

[0 16 0] EL14 0 2 9£»j«LfcS. -^©±(CSt 
S4 0 3 0£«JE£-r«. P£S 4 0 3 0tELl4 0 2 9 
©ffiBCfiFtt-r*zK»^**tta*»|»bT*< dt35« 
ffioT. X$«t»TE'LB4 0 2 9&BS4 0 
3 0 *««Jj«-r*^. E LH 4 0 2 9 £*S14gffl^ 

T#j£U *jR«ttUfc^Tm«4 0 3 0ft»j*-rS4 
>»r>fcI**«s&BT»*. **««|Ttt'7;Uf-^^ >/\' 
-#xt (^^—.y-Jl^it) COlSIgl^l^i 

[0161] ft*. *gg£fl-m|gS4 0 3 Oil/T. 
LiF (7y<tU^^A) MiA 1 (7^5 -«7A) £ 
©fcJHBittJl^a. a#«KttELB4 0 2 9 it* 
fStl nmI©L i F (^-.yft'J^A) B«)gj£ 
L. -^©±C 3 0 0 nmlOTJR - 
-5. ii»©ttatt»T»aMg AgtI*ffll>T 

*>At». J E-LT^@4 0 3 0JJ4 0 3 l'TjRStlftHm 
C4J^TE»4 0 1 6K»«Stl*. E«4 0 16aii 
S 4 0 3 0fcBf£©*E*-S**fc©©MUM&«T» 
0, htt#44 0 3 2^LTFPC4 0 1 

[0 16 2] 4 0 3 1 fc**nfclMtt:fe^Tl!Ml4 0 
3 0 hW$kA 0 1 6 ££*aMCtttt-r*Jfc»fc. flRI 
«UMt4 0 2 6&i;ite^4 0 2 8IC^>^i7 h^-j^ 
t»BJi-r*j&B35**S. ^. *l e »JPJ|HMfiMJBI 4 0 2 6 © 
xy^y^m m3&WMR-i>9i? h*-jP©»fiM*) 
*JgSf4 0 2 8OX7f>^ (ELMJgfi)tBS©gaP 
»©»J*«f) K»«LT*U«AH. *fe^)®4 0 

2 8SrX7?>^-rSRS»C. ira«e^H4 0 2 6ST- 
«TXy?>^LTt>At». C©^. )HIM6«R4 0 
2 6 <kl«&m 4 0 2 8 UKfflttmT&fttf, 3 >^ 
^ hJh-JU©»«*mifJ!i:'b©i'r6Ct*«T**. 

[0.16 3] C©d;oflLtfefi)t$n^EL^©giS 
<Sra-pT. ->^- -> a 6 0 0 3 . 6 0 0 



(16) 
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4. *>A'-tt6 0 0 Otf»J$£tt*. 
(0 16 4] EL^^a5$-ffltJcfc5lCLT. 73 

a—w 6000 <ts« 4010 ?>f&\z u >y« 7 0 
oo^istt^n. $ei^->-.'J>^7 ooowniwtc 
\mmt (m2<Dis-v>>fm 7ooi*^$n 

[0 16 5] Z\<DtZ. ClOS««6 0 0 4«. 
« 6 0 0 0 «:»3fr*fc»W*»«lt LT"b*«**. 
fc*#6 0 0 4£LTH:. PVC <# U tfx;i.:7 D^-f 
K) . x#*->fflB&. ->Ua->«flS. PVB (tf'Jt* 

[0 1 6 6] Sfc. fttt#6 0 0 4 9— 5: 

[0 16 7] X^— y— SRttfc*^. /•?•> >"<— > 3 
>Jgi6 0 0 3tt^^— y— £E*ttft-r5Ct#T*5. 

/<y 3 >i6o o 3t\m\z. y- 
-e £*s?n -r a w jsr& £ t a »t r *> ct k 

[O l 6 8] ifc. *yc-»6 0 0 0 tLTtt. iJ7^ 
&. 7JU5^7A«. Xx^Xffi. FRP -(Fi-be 
rglass-Reinforced Plastic 
s) fi. PVF WUt'r^7M7-f H) 
V-f 7 - 7 JU A . # 'J XX 4 )V A * it 7 >7 'J 

;u7-<;i'/»*ffl^*^t*»T€E*. 5fc.*tt6 0o 

4tLTPVBfEVA6fll>5i^. »+/*m(7)7^ 
5 ^7 Atf'f P V F 7 ^ JlA^j y- 14 MT 
J* Jt CD ->- h Ir » S ^ t tfiff £ U ^ o 

[0 16 9] iu EL^^eo^Tt^rfi] {%(DHlM 

[0 17 0] Sfc. EIS4 0 1 6tt->-'J>^«7 0 0 
0*iJ:tf£it#7 0 0 liS«4 0 1 0 t<V®.ffl&m-D 

tfpc4 o 1 7\znfzLwnzim$nz. ftfc. 

it§m4 0 1 6 fcOHTB«HL&*«. ffiQKiU 0 1 
4. 4 0 1 5=b|SI^l3UT->-'J>y«7.0 0 0*3ctt; 
mm 7 0 0 1 OTSrjioTFPC4 0 1 7 iCtftftC 

[0171] 9 Tte. ?tg1#6 0 04 fcUtfTfr 

e>73A*-tt6 0 0 0£}g*U 6 0 0 4 Offlffl 

(SMS) S:a^«fc9H->-U>y«7 0 0 0£®9tt 
tiTH***. 7JA'-#6 0 0 0»tf->-U >^t#7"<> 0 
0*tt«3ft»*T^6, 6 0 0 4*RttTfcAH. 
ZO®£. S«4 0 1 0. 7JA'-«6 0 0 0ROJ->-'J 

>y«7 o o 0T»**nT^*ss«mai;ft***t© 

aAn*Ktts v *LTiWIES***S«US (l 0-2t 



[0 17 2] 09 (A) . (B) ttegfcSJEffi 

OEL^ggfcftiaLfcWCOUT. 010 (A) . 
(B) fcfflHTBMB-r*. 19 (A) , (B) ilHlCS 

[0 17 3] Si 0 (A) tt*Xttffl©EL&*£||0 
±ffi0T'&9. B10 (A) fcA-A'TttJWLfcWjBH' 

£01 o (B) k*t. 

[0 17 4] B9fcffioT. ELJK^oa'iEfcR-aT/V 
y ->^-->3 >R6 0 0 3 

[0 17 5] EL***B3J:3fcLTayjttf 

6 0 0 4£ISttS. ^©7t«tt6 0 0 4«, 7JA'-M6 

#6 0 0 4£LTtt. PVC (sPU f-^D^-f 
H) . x#+->^Sg. ->U3->»B,' PVB (spiJK 
-^7*^5 *fcfJEVA (x^u>h*x;i,7-trx- 
h) *fflH«^t*«T€r4. 6 0 0 4<Dftgfl 

[0 17 6] %K^6 0 0 4 (Dtp y— * 

^saafittMtL x^— y— smzi&mii&btz 

[0 17 7] X^— 1>— fc»W-jfc»£. /t7->^-> 3 

>JS6 o o 3iix^— y— E^am-r*^t3&«T*4. 

/ty->^-->3 >Mt«8'Jtc. xi— y— E^tt 

[0 17 8] *«-«6 0 0 0iUTIt ^7X 

«, 7^5X>}A1£. Xx>UX«. FRP (F i be 
rglass-Reinforced Plastic 
s)«, PVF (3j?»J fz^7M7'f K) 
V-f 7-7 JPA. # U 1X7^7^ ;i/AS^:tt7i7 'J 

;P7^;uASrffli^cii^T#?). te&. jzmtte o o 

4<hl/TPVB^EVAS:ffl^?.«^, S+«m©7^ 
= X-7 A*:^ ;P5r P V F 7 -f ^A-^T'f y-y 4 ;UAT 

[0179] fit, EL^d^O^^Inl (TtOOiKIt 
731^1) fCj;-3T«. 7J/N'-«6 0 0 O^TtttS-^f-S 

[0 18 0] ^{C, ?E««6 0 0 4^fflliT73A*-«6 
0 0 0 S:^* Ufc^. t^«« 6 0 0 4 COflPJ® (®M®) 
Srffi5«k7lC7l^-Att6 0 0 1S-1S0#^*. 7 
A15T6 0 0 1 liv-'J ym (SSgiJttTtSfigl-?.) 
6 0 0 2»C«toT}«ifSn?>. dCDtt. ->-»j>^ 
6 OO^tLTte, 3t«fttt«t»*ffllr»*©*tff3;UV» 

>». His* ->-'J>^«6 0 0 2»4T**«*t*^K 
'J>^W6 0 0 2©rt»Kia»»**j!niUT*-3Tt>JSl 



(17) 
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[0 18 1] Sfc. IE8U 0 1 6IJ->-'J>^6 0 0 
2tl«40 1 0^^Fb^®oTFPC4 0 1 7 Kg 
«WC»tt;£ft4. CCT'ttKSUO 1 6{CO^ 

TttWU&a*. ftilOEISUO 1 4, 4 0 1 5 fef^figtC L 
Tv-'J >ft* 6 0 0 2 0T£iIoTFPC4 0 1 7 II 

[0 18 2] U&mi 0X11 £gtt6 0 0 4£g*ttT 
frb#A-#6 0 0 3fe«tt 6 0 0 4 (Dffiijffi 

(flMffl) £B3«fc3£7U-Atf6 0 0 1 
Tl^aa*. *A-tJ6.0 0 0Rt/7b—At}6 0 0 1 £ 
EOtttfTfrb. 3fc«#6 0 0 4fcttttTt>filr». £<D 
«£. S1S4 0 1 0. #A*-#6 0 0 0&tf7P-A# 

6001 T»i«snT^»«si»fcai:**«tjottAP 

£!2tt3o -ebTStrieSlig^*^^® (1 0"2To r r 

frb. £K®*0»EEfc£B©'t'©»EEJ:9fc»< L 

[0183] (IIBIM) £CTB*»®3 5fcB«& 
Klr®tiijg£[S 1 1 El 1 1 t*SV>T, S£3 5 0 

l±Kfitt&nfc>W y?>#RTFT3 5 0 2te&*D 

[0 18 4] ELB1MITFT3 5 0 3fttf»» 

ffiiJfflfflTFT3 5 0 4ttn?tWITFTT*0. 4* 

fflTFT3 5 0 2©FH >E3§! 3 5 teE& 3 6l:<to 
TELlifflTFT3 5 0 3®y-hBS3 7 b£*ft 
«H»«$*lTV»<&, EL|gftfflTFT3 5 0 3 

©7-XEB4 ObttBKBWITFTOKM^Ett 
4 0 aCa«i*nTlr»*. Sfc, 3 8TS^n^)E«l 
tt. X<7f>^fflTFT3 5 0 2Oy-KSl3 9a 
£39 b'€r«aWt»l»-r*^- Hi *t»T* ; *. * 
Ac. ELK*flTFT3 50 3©KH>E«34ttt 
BftBB (BS*f) n»ttsn. *»;-SO«ffi*«Jin 

tiBiITFT3 5O40!)y- 
h®ffi3 7 a tt«fft)9PM (H**T) KftKSftTH 

[0 18 5] **«BTtt«fiM*WBTFT0>7--*E 
•BfcELB^OBBlcBfJfcU FM^EBfcELBB 
fl!TFT®y-;*E*fc»ttU ELWM8TFTCK 
M- >EB*«B{Wft«K:»«T«*»£ LTI^tf. 
E LSBSlffl T F TO V-*EB* E LB?- 0>Bff CBM 
U HU-f>E«*«*MWfflTFT0y-*Elifc» 
«U «SM»fl!TFT©HI/^>EB*«»fl«&BK 
«M*T*«i6TS«fcft^; H!60II2(D«|JS 



[0 18 6] *jUM«TttELBIW8TFT3 5 0 3fi. 
t/S^JjSSfflT FT 3 5 0 4 fc-»$Owy- KMitTH 
SLTV»S**. *t&©T F T «rBMfc"D£tf 
-HHJttLTfcA^. «*OTFT*atJ>|fc 

[0 1 8 7] Myf>MTFT3 5 0 2. E LUR) 
ETFT3 5 0 3&£flt£BWSTFT3 5 0 4O±C 
tiSBl/tyv-^— >3>R4 ltftSttbtt. *-e>±tB 

b»bht& * ¥sftji 4 2 #jBft * . ¥-mtm 4 

2 fcJB l^TT F T J: SRSt fc¥fi{tr * Z. <h tt#« 

mgT*-5o ac»tfsn*ELHttiMrfcm»fcj&, 
an **?¥«E-r -5 ^ t k «t -3 tb#* £ & g c: -r 

[0 18 8] Sfc. 4 3»51tttOAV>««RTitC«]i 
(ELB^OBB) TfeO. BBMWHTFT3. 

5 0 4©Ku-f >B*t««wc»Bsn*. a^mg 

4 3£L-Ttt7*5 = £A£fcB. SB££18li;fcttffi£ 
4Btt2:ft«afttti»«B*fctt-tn60«BBtfflV»* 
£<fc>M?£U>. *Jtt. ffia««M£<Z>ftBB&£bT 

[0 18 9] (&ZL<\mm) -QKfSLZ 

nft;0^4 4'a, 4 4b£J:9#J*anfc» (BBK 
fflMiTS) ©«t»WWtB4 5d«»*SSn*. 

(B) . B (ff) OftfeK««bfca3tB*ff0ia-tfT 
fcfiK 5ytBt-r<&W«EL»»tUTtt«*15l#>J 

tt. jR«J/X77i=U>tfz:U> (PPV) JS. 

-)Wf;ty-ji/ (pvk)'*. #'J7Ji/^-u>^^t' 

[0 19 0] PPVjRffttEL*m£LTtt«4 
^9A« TR Shenk. H. Becker. 0. 
Gelsen, E. Kluge, W. Kreuder, and H. Sprei tzer, "Poly 
mersfor Light Emitting Diodes" , Euro Display, Pro 
ceedings, 1999. p. 33-37 J -^4tM¥ 1 0 -9 2 5 7 6 
*&«KEBSnfcJ:3fc»8*m»tttfAn. 

[0 19 1] JUM9£83fcBfcLTtt; *felc*3l6r* 

-r**3tBKtt#'J7x=U>lf=U>. W6K«Jfrr 
*«3tlfctt# •J7xr|/>f-l//fl / <tt^ ij 7^1/ 
+;P7xr:U>$-ffl^n«^Vi. Hl¥«3 0 - 1 5 0 n 
m (Jf$L<tt4 0~1 0 Onm) tttltfSl*. - 
[0 19 2] fit. Ut±<)!>«tt5W6BiLTB^*Ct 

©Tt-5waELtt^0-^jT*oT. z.n\zmi£-rz 



[0 19 3] fl*tf. *i»TH#U7-Mfi^a 

b ©** E L tm*fttt*mt2ft*D©tm£ £ 

[0 19 4] *?tffi0fTttK%JI 4 5©±£PED0T 
(#'J^*7x» iftlJPAn i (#'J7^'J» T. 

*SiE?LaAH4 6*»»tfc«Ji«JiCDELBtLTV» 
*. ^LT, lETLffiAl 4 6ffl±KttaW*«RTj&* 

»S4 7jMH:tt6fta. *H!I0!I©*£, 5l3tl4 5T 
£jS£ttfc3Ett±iB«fc6l!4^T (TFTCD±^IC|pJ^ 

fbStt-TOft'f A£KftE»£©{fc£»fcfli^s 
it**"?****, »JIM!fe©tt^*3W*jE?lttAJI*» 

t>©*W*Ll>„ 

[0 19 5] 7iTM^nt«t,^TELif 3 

5 0 5 #ScfiJcT5. 'ftiJ, ::W5ELlf3 5 0 5 

a. mmmm mm) 43. ^145, jeh&am 4 

©fflH*C«taMST*fc». B*±»:««EL*^tLT 

[0 19 6] **J6flTtt. RIMS 4 7©±fc 

i\ v 3 >l48i L-TttSftajfiKSfcttSfl: 

.KfcJ£JlMa*#SU». ^©BMte. 0>a«:EL*^£ 

*w<s*t. w*ELtm#5©K#* 
tow**fiM*»o. cnfc«toELa^Bofl«tt 

[0 19 7] «±Oj;pl;*^OELf^yK« 
Hi l©£5ttliiewHI»i&&sp3IHB&*U *7 

+ »J7ffiAK9lV>ELeftfflTFTt€:Wr*. fto 
[0 19 8] fc*. *ggK0i|©g£tt. HJ6^yi~3^ 

is <t i a *£*>u-Tsias-r * n t w^mx- $> * . 
jo 1 9 9] mmm 5 ) ^mmmx\t, mmm 4 us 

LfcB*Wt*Jt»T. EL£?3 5 0 5©£it£g&$ 

HI 1 (HI6M4) ©*a£fttt*/StttEL** 
©gR#£ E L mmm T F T &ttjKM9Ml TFT fc*»tT* 

sot, *©«©«««#*■*-* itt-ra. 



' 4$P¥l4-149112 

[0 2 0 0] mi 2\Z&^T. ELffilfflTFT3 5 0 
3fttfltSit!fllJ8TFT3 5 04ttpft*J^TFT 

is, *£tgflTB«£HW8 TFT© el 
lE^Oltatateb. KU-OE8SELK1W8TFT 
©V-^EHlCS&U ELBftfflTFT©KK>jE 
tt£«l(ft£tt£KttT*fllift£ LT^-SrtV E L&ft 
fflTFT©y-^E**EL*^-©»fflca[|)|[L„ HU 
-f >E»t*il«WffiTFT©V-^E«lC»J«L. « 
SMIPJ9 TFTCh'K >E«£«aR{RttftlC)ftlft-r£ 
WiiTfcfcbfcu. "TfcfcS. UtE^D 2 ©«!/*£*&*£ 

[0 2 0 1] *^J60!lT-tt. Bjjltt® 5 Oil 

ftStt£©fc£a-e&*WtR*JBl>*. Stft-f 
>^l>At*fl:XXt©ffc^«jTa*»«tttffiV>Tt> 

[0 2 0 2] -tL-T, fcfeliJllT&'5/' , ?>7 5 1 a, 51 

-;PT«K«*3tl5 2*«»rtSn*. '-€-©±lCtt*U^ 
AJ-t^T-t h*- h (a c a c Kt^EStlfc) T 
fc-SflffftAJf 5 3. 7 JUS ~ ?A££Tft-5fg® 5 4 
jOTB&dttS. H©tt£. ItS 5 4*Wy>"<— ^ 3 > 
M.tbT'btSig-rS. upl/TELif 3 7 0 1 tftj&fii. 

[0 2 0 3] *Hj£M©«^. R%J|5 2T%4Lfc3t 

«, *ePT*sn*j:3»cTFT*«»jat$nfca«©* 

[0 2 0 4] ft*5. *Xttfl|©ff tfl*. Xffitt 1 ~ 3 © 

' awt <t i * tia#& ttxnm? % z. t at pjhet $> & . 

[0 2 0 5] ($£ff6) *%BJ$rfflii 
TEL5 s -TX^U>f*f^«Lfc«fcO^TH2 4 
(A) . (B) SfflHTttlHT*. 02 4 (A) \t % E 

T. EL^©itA*TfTofettl|$:S-r±E@T* 

^T*$nfc8 o i ay— ^flBe»ia». 8 o 2 

HWBftBtt. 8 0 3fi®JSta5T<&-5. 8 
0 4tt*/t-tf, 8 0 5 ti® 1 ->-;HJ, 8 0 6(1X2 

•>-;pwt* 0 . as 1 ->--;m* 8 0 5 t*h sn^^ffli© 

1M-#£797-4 b 'if^a*d:©nnttt*«tt 
8 0 7 (02 4 (B) #M) 34«»tt6n*. 
[0 2 0 6] 8 0 8 « V-^ffiB»@» 801, 

y- hffllffiftlHlifS 8 0 2 S^iS^gS 8 0 3 IZ Xil 

m#^eii-r ^fc*©jggtEi^-c* o *i-gi5»8§<h©& 
aa^tasFPc' (7i^+->y;uyij> h-y— 
h) 8 o 9^m^isn^i7ay^mm^m^. 

F0 2 0 7] ZZ.X\ 02 4 (A) fcA-A' T«J»fL 
fcW®J-ffl^-r*Wf®0S:0 2 4 (B) Kwl". 7^*3. 
S2 4 (A) . (B) TttW-©8MttKra-©flF3fcfli 
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4fB8¥l4-149ll2 



[0 2 0 8] 02 4 (B) USTctolI, S«8 0 0± 
lrtt®^gB8 0 3. 7-X<H!lffiiilp]8 8 0 ltfjgtf£ft 

xfco. ®m&8 o 3\tELm^\zmtii,m^mm 

-Sfc^CTFT (Bart*1") (WT. ELIftfflTFT 

. ELS8S)€E£$!]®l-t5£«><7)TFT (£* 
T. «»«WfflTFTtV»5) 8 5 1 XtAtO H U-f > 
««K«*WfcttttSftfcHB««8 5 2«^t*H» 
<DBB£J:0»JS;£ft$. **&MTti«jE[MW!JTF 
TSSUpft^aTFTtt*. V~7J>J 
Blftl§IB8 0 1 ttn? + *;PBTFT8 5 3ipft* 
JHTFT8 5 4t*ffi»Wta*^t)-efcCMOSB 

[0 2 0 9] ^mmmx'\t. mmummr f t© k v< 

>E&i£ E L ifmiMlCMlV-XiESi&E L 
KftfflTFTOHU-f >iE«C»»r*«iitLTI-»4 
*«. ELKftfflTFTOHU-f >E»ftEL*?©H* 
««K»«L7-*K«*«.BttWBT F TO K K > 

E«i:««r*«iast LTfcAi*. Mtnmm 1 o$ 
[0 2io] fcB*ttH**soTi;:*5--7-f;i'* 

(R) 8 5 5. ty-y^At^ (G) 8 5 6&0tt)7- 

7*;p* (B) (H**^) ^fLTi^. ::t*7 

-7-NP* (R) t»4*ft3ttailBr -5*5-7^^ 
(G) fi»fe7t^tttiJ-r-5*7 
-7-f Jl^, 4)1,9 (B) «»feti&atBT5 

^j7-7^;p^Tfes. ftfc, ijy--p^)V9 (R) 8 

5 5tt#feSWt©H*fc:. *7-7 4)V9 (G) 8 56 
tt*fe*3tOH*C, 1J7-74)V9 (B) tt*fe»Jt 

[0 2 1 1] ' £ft 60*7-74 JI^*ttttfc«SO& 

ft*. «*tf*fe«3E0B»J&»&ttE L Sf^SaSfHt 

2fts) ^o*ft3t*. #fi3tfc«na-r**7-7 

w icffi-T d t \z «k 0 *6©tt* t ift± s tt* d t d< 

[0 2 1 2] te*o*?-7-<;^*fflv»tt^flt 
itTteE L«w8HonWA»6flXt&l5a3t*tE Lit 
^OSMtBtB-fiStfTLSK BrSO«foW»Sft& 

7-7 ^ ttttt* C £TE L SmifcM$j£CDfcft 
©3tLj&>A5fcKJ:3Kfc*. IPS. fl-gfa^Oftli.k 
*) e l nr L * 5 cfc o ttMG£m<Z. t 

[0 2 13] &£. * 5-7 4 
fflB£ftTl»*a». EL*^«fifeSytOt>Otffl^T 



gO<£T£*a < «fc o it Z. t HM3.\,*. 
[0 2 14] fr\Z. BftBff 8 5 2«gW#mMT*}Bfi)t 
3 ft. ELjR^OHatLTttllB-ra. *]fc, souim® 
8 5 2 0>HaSCI;U£8K8 5 7 Wf?fi£3ft. $ Sfcjfefe 
I:«3tr4363tl8 5 8. *feJc5E)fe1-*383tJi 8 5 9 

felC*3tr**3tljWa»t&ft, #. 

■3Wft»t6ftfcH*tt*fe«:»m-r**7-7^;U^*t 
K»*5ftTH<&. 
[0 2 15] fc*. ELtm£LTW«tm£ttT&< 

< 17 ft AS. WFfftaUI, jETLtftSUB Sfefc « jETLS A 

[0 2 16] #583tBO±lCttEL*^©PHi8 
6 0#^ttfcrr*B«*Tt>r>T»£3ft*.- COD 
|g@8 6 Ott±T0HBfc*aT*O. JftftEtt8 0 8 
£&E&LTFPC8 0 9C«J*Mfctt«,3ftTlr>«. 

[0 2 17] Jfcfc, Kl ->-JM#8 0 S&TJXO-* 

#8 0 4£tt9£fc-t»-S. -tLT. J^^f 7"V h <J ^ 
*/X-*#8 0 4&Z&61 v—Mf 8 0 5THS 

ftfcm«^i;?E«« 8 0 7 susftAtecfc o^swr. 

[0 2 18] *HJg^lT«^««8 0 7 13^86© 

fflttttSC8 6 ltLTKftAiJi>A*asjpLT*J<. 

5. *fc. 0*$ftT^7iVi^X^— y— OMftiLt • 
[0 2 19] 5t«0 8 0 7 6K^ttBlt£^att] 

shcj: o«ft s-a-ta. % i ->-;w 8 d 5 ii»j«sft 
tzfflnm JIC. Ii ->-;HJ 8 0 5 o§a 

□ »*8nfc*5. 6 2«ffit)T»ttBEM8 

0 8Rt;FPC8 0 9**ft«lC»«tS-e-«. S6C. 

1 1 ->-;M* 8 0 5 ossi»Ry:F p c 8 0 go-gp^ 

B 3 J: 5 left 2 ->-JH>t8 0 6 6tt(t%. H2'>—)W 
8 0 6 tt» 1 i/-)Vtt 8 0 5 iHSIfflW^Hjllfl 

[0 2 2 0] K±©«k3&#a£J8t»TEL.*^£fcH 
»8 0 7fct*A-ractKJ:0. E-LBT«na^6% 

s. Sf^x. ft«ttoKt>EL**SBtffH-rac:t' 

[0 2 2 1] 7i4o. *%KM©fllJ$tt. H]10iJl~3O 

[0 2-2 2] (hbm 7 ) *nmm-e\t. nmm 6 
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LtzE L S^gfiKfc^T. . E L BTfr *>%t Z>9t<»Wl. 

OUTSt. lttWJ3«@2 5£fl!U-5#, g#tfjfc8fit 
te02 4 (B) ^m'&SWT'gMgBttfcKU^ 

[0 2 2 3] *-£MMT'\mm® 9 0 1 KtemiifcJWB 
TFT 9 0 2&t/EL&®)fflTFT (0S#-f) tLT 
n^Y*^3!TFT#flH>$n-0><5. 
ITFT9 0 2OHH XUiB^HS 9 0 3 

zvmmmm 903 tejDti4£*r-f 
[0224] m&\z%yttz%ytm8 5 8. 

HfS^T 53£?tJI8 5 9©±tli§B^^ii^:SW# 
H9 0 4«$n5. ^OSBJ#«ll9 0 4IJEL 

[0 2 2 5] *nffiMT'\3.jJ7-7j)W 
(R) 9 0 5. — 7 4 frf (G) 9 0 6St;*7- 
7-fJ!^ (B) (E5W) ^*A-tt8 0 4II^^ 
ftT^5,6l;:4#gW&5. *H^JOEL^0«lii<»: 

[0 2 2 6] *nmm<D&0\ztiy-7 4 )19 (R) 9 
0 5, ll?-7<<)V9 (G) 9 0 QfrlStly-y-i )V$ 

(B) (0^-e-f) £7J/\-#8 0 4Kiatt*«!:, 7:7 
x-f 7*"7 h'J ?X&faO)Xn£'J>tS.<?Z>Z\£tfT'g. 

[0 2 2 7] ft*. *HJS^JOtgfi£«. HJg^J 1 ~ 3 <D 
•^■ftMDffil&t fcg fitlia^t3ii--5 Z. ttf*1&Tfr 
5. 

[0 2 2 8] (HS£0iJ8) *^CELf-f^yHl: 
fct^T, EL^^Wr-5ELlt-ffllie.n-5Wtt, 
W«ELW4tllBffi$nr» MtSELWSrffl^TfcH 

tm^tzib* *<D£?tim®niE\zmz.o%nt&¥f&z 

WT3TFT£fflti&ttfU£&<3&l^„ 
[0 2 2 9] 8#e<jH;* SK!£i!j€Jl<7)i£H2i 

[0230] *mmM<o®mt. mmm 1 ~ 7 0 

-5... 

[0 2 3 1] (HJ&£0iJ9) s^WKfc^T, ELJItL 

tR4fe*l*A 1 q 3 (h'J 7.- 8 -+;U7-f h-7J|/~ - 
= . TPD <MJ7x=;i<7 3F£<P 



tt. PPV (#U7x-lx>f^U» . PVK (#U 
•5. 

[0 2 3 2] *'J-7-& (ii!7>^) Wt&4&ICte. 
7*f£, TMX'OXS;. WlSifclJO^yi-^hg 

[0 2 3 3] *fc**WOELT-f^7*K3W(rT*E 
L*^K4ilr»T. *0EL ELlflt. 

#fiH©S i |- x C x «©#jlJl*ilW*:T«jSLTt,fi 
V>. ■ • 
[0 2 3 4] #BJ(¥8ft£»:$ft0 h 7 y 7"*P<4#?¥ 

[0 2 3 5] $fc*«ELJIKK-/t>h (7tt4fe) * 
»HDU **ELl©«3tOfe*»k**Tt>A^. H 

-/t>hiUT. DCM1. t-f;i/I/7 h', ^l/X 
7V'J>6. TPB, K>«*«*»f6tl«. 

[0 2 3 6] mmmi o> **w©*«wicp^th 

13-H1 6«:fflHTttWr*. ddT**. BISI&50X 

f T&zfmm&omimzmv e> nsigi&ieif&g&oT f t 

CMO S (nlS5$:@S-rs C t £T2>o 
[0 2 3 7] ST, 013 (A) \Z5kt&0\Z. Tim 

H*flTtttt»<fc#?a±fcT*BULTl 0 0 nml 

o»twka*Bii: 200 nmmomtmmmmtz 

©gsfiitgSrl 0~2 5wt % <!: LT*5< <h^V^. ^) 
[0 2 3.8] 0 10±IC4 5 nm©JP$®7 

^777->'jj>B5 0 2 *^Mn©iaittT»ia-r 

-5. 7 ; t;i'7 7X>''j3>Ml3E^-rs j i5.Sttr«c 
tr) Tftnttfi^. 4 5i:j|!ii->ij3>y^7-^ 

[0 2 3 9] C 21^6813 (C) STOiett^ttJig 

Ai:t*«M¥ 10-24773 smstn*ft±Mm 
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[0 2 4 0] £-f. HDgR5 0 3 a, 5 0 3 b£W?--5 
&SJS5 0 4^)St5. *0HjgfllTtel 5 0 nmJS© 

mimmmztt^z. -5-lt. &®M5 0 4©±icxt? 

>a-hSlc«ki3-y^;i' (Ni) (N i 

3WB) 5 0 5 £ffi?f£-f -5. CON i ^WS©^J«l'gi 

[0 2 4 1] 11 3 (B) HS-r«t5IC. *J£tt 

#Ba*T5 7 or i mfflnfiam&mztiaz.. 7=E)V 

77^y'J3>i5 0 2£|g||{tT5. Ni# 

(wt. n immnmt^o) 5 0 6 a. 5 

[0 2 4 2] 013 (C) lC*-TJ:5fc, 

5 0 4*-tO**T^^iLTl 5«t:JH-r*7C* iff 
*L<tt'J» £N i*Jtaffllft5 0 6 a. 5 0'6bK:j8 

T. 'J>*j!lO0Wt£>»3) 5 0 8 a, 5 0 8 bUmOLtS 

n*. 

[0 2 4 3] 813 (C) lcS-r«k5C. ^fii* 

f?Hm<PT6 o o*c i 2HWHDigm!m&injL&. :o 

^Mai;«t0*'J->'Ja>M5 0 7*C?¥aE-r<5N i tt 

««S0 8a. 5 0 8 bl;«i$ntL$5. Cilfi'J 
>C«fc*&JR7C* (*HS6^JT'«N i ) oy^^U >^ 

13 i 6 ig&T * 2 <h n 5 . 
[0 2 4 4] iOIfitC«tO#'J>'U3>JR5 0 9'l't 
8*N i ©SgteS I MS <K»^*-f Kcfc 
*W5£HT / >tt< tt> 2 X 1 0 17atois/ci3K*TM8Jil 

dOS«*T««*n«tTFT«ttlCtt«6i; 
»»£4*.*c:£ttft^. *&, Cl©it£teBi<i:3ttt© 
S IMS#tf0ffljaHffT*ft<D-C, fg&KteSSKte 
^Sft (2 x l O^aioms/cmStTF) T a. 
S. 

[0 2 4 5] i5LT**tffl^Te*fl:Sn. 
■€-©«lt3&*T F T©»ff lCil»*4;L&H 

3 fit # U v U a >K 5 0 9 6*1*. -£©&. 
: ©-^ 'J y U n >I 5 0 9 ©*$:ffl HfclSttl 5 1 0~ 
5 1 3fc/t*-~>ifIgfcJ;l)»jS-r5. Sfc." HO- 
PS: ffO/t^-^>^(3i3liT-77.^^t)-a-S:f : f5fcJe) 

fin. (El 3 (D) ) 

[0 2 4 6] £C. 013 (E) \Zmf£o\Z, 5 0 n 
mlf ©gffcgHfc •> 'J □ »&£ 7*5Xv C V Dffill«t 0 
/£U *©_tTlMtfMMW>T9 5 Ot: 1 ttm©jklJIMl 
3£flD*.. HWWtlStff 3. ft*. KfkUffl^ttK^ 

[0 2 4 7] z<Dm®{txm-e\tm&mt±.mm{tmt 



->Ua>K£©*lfiTlHbWtfT.U til 5nmJI©# 
'J x U 3 >Bia«IMfc $ nxti 3 0 n mJP©8{t -> U a > 

flWJB&sns. bh^> 3 o nmrnomtisv n>mt 

5 0 nmJPOSfaMby'J 3 >K:WKJ13*iTfc.5 8 0 
nmfffly-He»|5 1 4#ffiM£$n-5. Sfc. fitt 
15 10-5 1 3ffl«ffttC©»IMfclSfc«fcr>T3 0 

nmtft-S. 

[0 2 4 8] 014 (A) CSft^l:. Uy* 

Kvx^5 15a. 5 15b*»iJL y-Ha»»5 

1 4£;frLTpS!£ti4T5**$4&7CiSt («T, pSPF- 

tt. ftSMlctel 3S(cST-57c^. iMl:tt#D> 
ttTFTOL*H«*E*«W 

-f3Ac«e>©IgT&5. 
[0 2 4 9] ft*. *St06«T|i5?#7> (B 2 H 6 ) * 

>T->3>SS:ffllf)Tt^K dOIgKiO 1 X 1 
0 1 5~ i x l 0 18aloms/cn 3 (^WK«5 x l 0 16~ 
5X10 17aloms/cm3) CDlgt^n >£^tPFMtiM' 
tf 5 1 6. 5 1 7!fl«»B!ESns. 
[0 2 5 0] *t, 014 (B) lC*1-«fc3l;. VvX 
K7i?5 19a. 5 1 9b6»/atL. y-ne««5 
1 4$r^LTnS^#4-r^.^*6^7C^ (FiT. nS^ 

>xtttt**jfli»ac:fcj&»T**. ft*. **J6«Ttt 

7*"X7-f> (PH 3 ) ■*JH»lLftt.)T^7X7B 
fiLfc7"5X^K-e>^ftSJBl». 'J>£1 X I 0 18 
atons/cii3oaiflET*JOt*. #Jit* Ml^H^ff 3-f 

[0 2 5 1] i©IlfilcJ;«J»lS*n*na!T*EDi1IW 
5 2 0»Ctt. nfflTtt*7C*^2xi 016-5X1 019 
atoms/cB)3 (ft^6<UCtt5x 1 0l7-5x l Ol8 a ioms/c 
m 3 ) ©»«T£*ftS«fc3KF-X«*«»1-a. 

[0 2 5 2] ^{3. 014 (C) izs-r=t^(i, SAid 

J15 1 4tfRtt5ftT<r>5©TViR#^m>fc7 7-* 
X7=-JWfta3W6F*Hf». 014 (A) ©ig 

T^^*JH8/fiffi«tftS»»©«ttH/y- hififtR 

[0 2 5 3] *ll]5l0y©«^IC«Ii^tt©iii^^{t^ 
9X*JBV»Tlr»*©T. SttftlSt8 0 0tlWHB© 



[0 2 5 4] Z<DXmz&0nm*&®)m&S 2 OCDSg 
8ft. BPS. n3J**fc*Mfiigt5 2 OcDEHKSST-SnS 
T&#)^£^JtoLT^&t^& (014 (A) <DXm 

t Sad £«r**T4. 
[0 2 5 5]3fcfc. 2 0 0-4 0 0 nmJ?0gUi£^ 
/SU /t*-=>^l/Ty-h««5 2 2~5 2 5*# 
fiSfa. COy-h««5 2 2-5 2 5©l8«t«t-3T 

[0 2 5.6] fcfc. .y-h«SttiHJi©S»««T»J«L 

U». y-h*ff©tro£LTtt4itt© 

(Ta) , .^*> (Ti) . *iJ7*x> (Mo) , 
^/7.x> (W) , 9uk (Cr) . ->'J3> (Si) fl» 

fit. ^t^^Bt) . *fctt»E7af€tt*^<3-&fcd 

(fti«l:ttMo-W^, Mo-Ta^) , £■ 

x'J-tJ-'f Kfit. f L ^>vU+K KB) ^fflt^Ch^T 

[0 2 5 7] *HJfi«Ttt. 5 0 nm)IOgfl:^>^ 
r> (WN) JRi. 3 5 0 nmJ?C7)^>^XT> (W) 

fttf&H. T./'W^tfT^LT+i:./ > (X 

e) . (Ne) £Sairrsd:£fi 

[0 2 5 8] £fcC<Z)l$. y-h«S5 2 3tthffl^tt 

5 2 0 ©-»«t'y- h*6Hlg 5 14^ LTSfc 

£*tt-3fcLDD«*£fcft. ft*. y-HSS5 2 4 
a, 5 2 4bttWiBTtt-'3CJlA**t, XKtttlftftK;: 
SfttStlT^*. *&y-K««5 2 2. S2 3t>Mii 

[0 2 5 9] @15 (A) IcSTi-Jfc. y-h 

^®5 2 2-52 5S"?**£LTi5KfcWKnffi* 

riEa<l*^ttHjfH«5 2 6-5 3 3CI*n3!?ttft4R1* 

520O1/2-1/10 («*Wfctt 1 / 3 - 1 / 

4) ©a*TU>#stoaft*j:5fcw&-r«. 

■fctt. 1 x 1 0 16~ 5 x 1 0 i8atoms/cm3 (AfflWCtt 
3X1017-3X10 •8 a toms/cm3) <Digg#$? $. L 

[0 2 6 0] #tC. 015 (B) fC^Tcfc^t, y-K 

5 3 4 a~5 3 4 d £ 
»J*U nS7tt«)7cX (*HJ6^T«'J» £8sJ)0L 
TJ«*fcU>*£ttfFtt4IMMt5.3 5-5 3 9.£#j$ 



#BS¥14-149I12 

T5. C;iTt>7*X7-f > (PH3) £%Utz<<*> 
K-7*aTfTt». HOflWtffl »J >©ilgte 1 X 1 0 20-^ 
1 x 1 0 21 a ioms/cm3 (ftSWKte 2 x 1 0 20~ 5xi 
0 20 a | Oms / cni 3) ia*J:5tW»rft. 
[0 2 6 1] COIgt«k-3Tn^ + *jUa!TFT0!)y 

^>yfflTFT«. 015 (A) ©I@T^fi)tLfenS 

*tt»«M5 2 8-5.3 1<!)HW«4. 

UWW*,. 7s -f ->?>yfflT F TOL DDtW4ft5. 

[0 2 6 2] 01 5 (C) K*"TJ:5K. U->*7. 

hVX7 5 3 4 a- 5 3 4d£Rfc£U IS&tl/^h 
"7*J'5 4 2«»l3rr6. -tLT. pS^«57C^ (* 

M4tofA4t 540. 541. 543a. 543b, 544 
a. 5 4 4b*»J*-r*. Z.Z.-V\i~S&7> (B 2 H 6 ) 
*ffl^fc'f*>h , -7*jS6CJ:0 3x 1 O20~3x 1 0 21 
ali»s/ci3 (ft£ft£tt5x 1 o20~i x 1 0 21 a 

toms/c 

[0 2 6 3] &£. ?ttftft%5 4 0. 5 4 1. 5 4 3 

a. 543b. 544a. 5 4 4 b l3J4Rt IX 1 0 20 
- 1 X 1 0 21aloms/cn)3c9jig-t:ij >#j&JDD£ftT^5 

ffl©*tt*M*tt£±l::p3!fcfil£U pS©*fcE#jM 

[0 2 6 4] 015 (D) fcSSTJ;3K. 1/yX 

hTX^5 4 2^^L/tm. SS 1 Bnt&RII 5 4 6 « 
BtfLTZ, «lJBIB*««5 4 6i:UTtt, a*££tr 

*ffll»*ififlV». MiitS4 0 0 nm~l. 5 Aim 

trntfAti. **!t«T»4. 2 0 0 nmVOSfcKfl: 
a*KO±t8 0 0 nmi?©^ta^H$:«gL^ig 

[0 2 6 5] *n*tio»*T«as*i&na! 

*fe«pST*6^7t^&ffittfbr?.o mmt*®tLT 

its 7 7-*7s7^-;l/ffi*W*LH. *HS6MTa« 
^jtP^^^TS^ffl^. 5 5 0*0. 4P$P«acD&Jt!!8 

[0 2 6 6]$e>tC. 3-1 0 0%CD7M?££frf?ffl^ 
fT. 3 0 0-4 5 0"CT'1~1 2l9mo||Mft9«fT^ 

[o 2 6 7 ] TK^ft^att^ 1 mm&&m 5 4 6 

*»*"r*IBCAnT"bAt». 2 0 0 nm/f©g 

frV». -tOttTao 8 0 0 nmJPCDttfl:a*fl|««jSl/ 

[0 2 !6 8] 01 6 (A) t*T«k5IC. ^1® 
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-Xfl^&5 4 7~5 5 OXtf HM^EfcS 5 1-5 
5 ft*. **»«TttiO«ai&, T i 

JlSlOOnm. T i ^trTJl/i^Ali* 3 0 0 n 
m. T iHl 5 0 nm£*/^*ffiT-a£!fi2fiJcLfc3! 

[0 2 6 9] 5 0~5 0 0 nm (^Wlc:«2 0 

0~3 0 0 nm) 1 /ty M->3 >^ 5 5 

54ilT3 0 0 n mJPO^kKft v 0 3>I6fflU 

[0270] zom. gitrnt-soiymommzftiL 

**^JBlBIBH6H«5 4 6fcttl&*n, &Ma£?r5 
Ctt. * 1 y -> 3 >tt 5 5 4 OJHRjffi&S 5 

ns. ^-niHwt. j6mmifiwi5 4 6tcSAi$n 

[0 2 7 1 ] Bl 6 (B) fcSTJ:3K. £ttttl 

b*> b ft 2 jmi&tiR 555 zMfcTSo ^wmm 

£ LTte/tf U < 5 K. 79 'JJk BCB (^>y*->i7D 
*IIBi5 5 5ttTFT#*Wtr*&££¥SfcT*#Ba* 

[0 2 7 2] 3B2Hffltt&R5 5 5. fgl/1y-> 

^— >3>II5 5 4CKU-f >ffi«5 5 3KS"r*3> 
h#-»£»lSl,. (US) 5 5 6£jgfi)c 

T5. *IBS6«T«*fl:'f >v$A • XX ( I T.O) JK 
£ 1 1 0 nmCQJS^KflMU >^£fr -3 Ti 

{cm (ZnO) ftJft^LfcaWWMltffl^T'bA 

v>. ^©H*«a*«EL*^2 o 3<nmmttzt>. 
[0273] £x*&trKiui (*nmmr\m 

itHMm «:5 0 0 nmO)|*t:»jJU Si^«ffi5 5 
6 ICfl&T * ftg I' R PgRSr^/S L Tfg 3 € ffl*e&H 5 
5 7 fcJBritt;*. (WPgB£^j£t-5l£. !)i?H?f 
> yft * ffl n * £ i T§B I; x-/t-»*OfflK i T* 

gtg cfisr * e l i <D9ntim*frmm tttoxis. 

[0 2 7 4] jfcic. EL15 5 8&Cfflltt (MgAgi 
S) 5 5 9$. *£*»ft*^»T*^*L&^T* 
tt»J*T*. ft*. E LI 5 5 8 OWVtt 8 0 0-20 
0 nm (AlSWHtti 0 0~ 1 2 0 nm) ..&S5 5 9 
©J?£fil 8 0~3 0 0 nm (Affittl::tt2 0 0~2 5 
Onm) t?tUi&\,K 

[0 2 7 5] z<pxm-e\t; m&\ztifo?z®m. m& 



fc«9JI;:»JSL&<TM:&S&l». -ZZ\X*2 

e LHRtffcafc»ritr«c!>>Mj* u». 

[0 2 7 6] BPS. Sr#fefc»*T*Iil*£infc£T 

ELjwttfi!iatajR«t»«atr*. *^t. tt&c** 
^*fflv»T*fesytoELjiaiflfta*iiiRwt»(s-r 

■fttfi*B*aiRtti;:»jart-*. ft*, c^fijiig 

*ftvi*t>LTt>at)ftif>. *t, ±h*k elixir 

ng£ wr s STX^$® ertaya-r s j: taw s 
in. 

[0 2 7 7] ft*. E L« 5 5 8 t L-Tii^jEDODtJRS 
ftAJf. lETUfiiilf. SyWSWFttAJlTft^Ji 

mmiELm trtm&\,\ st. *nje«TttEL* 

^ 2 0 3 ©Bit ITM g A gti*flV*fl*Sf 

[0 2 7 8] 6 0£L-Ttt7;i^n£ 

0ttELlfttf»a£»J«lfcB£ttJ|&*-7*£fcfli 

fi^flS IfciT^MM I nTlilXjCMt^ ^ 

[0 2 7 9] Sfl:a*ilTft*S2/^y->^- 
->3>K5 6 1 £3 0 0 nm©J9 sft|RtC 

ttffiaisas 6 o«tELn«7K^«^&AH-r£ftii« 

&fc-r#, $e>JC^2/^>y;>^->'3>M5 6 1 ^J^fig 
LT*5<C<hT, EL^?2 0 SOm^tt^^SICiiS* 

[0 2 8 0] C5LT016 (C) K^t «k5ftfijjg© 
T^r-f ^ThiJ^^fflEL«*S«*^jsJfrs. 2 0 
l*iX-fy7>40BTFT, 2 0 2 *«E LIB1W8TF 
T , 2 0 3 !5^«il$iJ^ffl TFT. 2 0 4 #|g!!)[5]8&ffl n 
ft^HTFT, 2 0 5?WBIM3l§J8p?**jl'9T 
FTT*-5. 

[0 2 8 1] ft*. HfigJCti. @16 (C) *-e^fi)cL 
fee.. $ 6 $tlft n J; 5 CftftttOff tiftg 

Am 1>t5 5»^^B->-U> >ft Hfl/s^i? > 

if tinny *-v>>f mx) ?%z\tm*L^. 
[0 2 8 2] (Hig0lj 1 1 ) *nss^j-c«. H 1 T*L 
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[0 2 8 3] ->7hU^X^@^8 0 1. 77? (A) 
(8 0 2) . 77? (B) (8 0 3) . *<0{C;*-f<fc5 

KEH Stiffs. &iJ*mt«T»4. 1&0 7 7? 
(A) (802) . 77? ( B ) (8 0 3) *t, 4*5) 

V-XMiSL i ne_l~SL i n e_4 KStlSL 

[0 2 8 4] *Dy*«*|CK. CK©fctt;fttfi(ELjfc 

0 S L / R tt-tJl-fftBCS LfcElfW* 5 
■>7>l/y7^BB8 0 lCAftSftS. 
A^.nSxv^x-^re^VDttHKwL&EIW 
b7-;f (A) (8 0 2) HA?J$n^o 77?fs*tS 

L A T. S_LAT©fftt3*«fi|RLfc«#S_LAT 

btt^tt^ftHfcSLfcEllfrS??? (B) (8 0 
3) KArtaft*. 

[0285] 7 7? (A) (8 0 2) ®|*U»flMtlCO 
UT. V-*flH|«SL'i n e_ald^-r-5rv^^ 
f-^OT*«»t477f (A) (8 0 2) 0-SP8 
(MfcfllKtoTttWr*. 7 7? (A) (8 0 2) <D 
—§58 0 41J2O0£D7? K-f >A-^t 2"30-f > 

[0 2 8 6] 77? (A) (8 0 2) 0-gR8 04<Z>± 
3502:0 2 2 ICtST. 831a, 8 3 1 bttWfft. 
7 7? (A) (8 0 2) £>-g&8 0 4 >AC- 

1 OSr«j5Sr*TFTOfSttlT»0, 8 3 6fJ-f 

*5. St8 3 2 a, 8 3 2 btt-t-niftl. 77? 
(A) (8 0 2) ffl-g&8 0 4^WTSt)5 l ^©-f > 
A'-^$r^fS-rSTFT©fi§1tlT'fei3. 8 3 7 a. 8 
3 7 b{ifittH8 3 2 a, 8 3 2 b ±\Z^n?timtf £ 
ftfcy- h®ffiT&-5>. Ji^y- h«S8 3 7 a, 8 3 

7 blilMWIlg^nTV^. 

[0287] 833a. 8 3 3 b tt-en-?*!. 77? 
(A) (8 0 2) <D— g&8 0 4#WT-5S'P7 7- K>f > 
A-^cDlo^/rtSTFTWJgttJlT&S. ffiteJf 

8 3 3 a±ICtey'-hmffi8 3 8 a, 8 3 8 b*<l&tfe> 

8 3 3 b±lCfay-htg8 3 8 b. 8 3 9 

[0288] 834a. 8 3 4 b te^h-en. 77? 

(A) (8 0 2) (D-g58 0 4^WT-5fe5 l3XJDi7D 
7:7 H-f >A'-?£JMf -5TFT9«141lT;&-5. g 
1418 3 4 a±Ktty-h«l8 3 9. 8 4 0#i&tt'=> 

8 34 b±tc«y-hm«i8 40, 8 4i*wenx 

[0 2 8 9] (Xttfll 2) **M*IHfiLT»l«S*l 



* -5 Ac J&iKll^g g IC tt^TW 5 V TC9£gg& \z 
T) KaLXl|jlST3£<h75<pJI£x&5. ELf^y 
[0 2 9 0] *^H±»©ELf^7K^ 

^ «s km l xsm-r 5 c <t a» pj mT$> z . 

[0 2 9 1] fOi5!5;fflSllgtLTH ELSE^g 
fi. t'x*73^7. T s J9)V1i*y. JSgBftOttH-S? 
^^7"H ('S7H-7'7>hT-fX7H«) . 73-? 

MhTjZ!? (CD) . V— V-tjXZ (g&jg 
<S> (LD) X«?v^)l/e?*?^>;^ (DVD) « 
■©E»«fc£B£U *0>Bift£SiKl, 5-5?-C 3. 7^ 

-yscia/c^b) ua&mf*>ti%. -^nesxtug© 

fl)£0 1 7 

[0 2 9 2] 017 (A) li/t-y?;Pn>ea-^T 
£9. W2 0 0 1, S#2 0 0 2, ^$2 0 0 3, 
*-#-K2 0 0 43|£#tJ. *&BJ0E Lx-f 77"U 

[0 2 9 3] 01 7 (B) Iifx^*^7-efe0, 

2 10 1. 3E^g&2 10 2. #^A^78I5 2 1 0 3, 8ft 
>W 7? 2 1 0 4. A7?'J-2 10 5. £&g&2 1 0 
6^£^tf„ #f£$C9EL?^;*:/l^tet*?:t7J*7 
W^SPJlffl H 5 d <h75*X£ -5. 

[0 2 9 4] 017 (C) tesEMDttttllfDELa* 
g@©-gB Ofctf-fflU) T*0.. *ft2 3 0 1, m^r- 
?)V2 3 0 2 ; IS8fl@5£ A> K 2 3 0 3 . m^-^ 2 

3 0 4, 7t^2 3 0 5, ^*g|52 3 0 6^?$:^tf. * 

[0 2 9 51 017 (D) «ESl!««:^<i^fciij^S± 
mm (S*WI;«DVDBtgl) TfeO. *#2 4 0 

1. mmmft (cd. ld^^ijd vdh) 2402. 
8ft>;'r7?2 4 0 3, s^es (a) 2404. 

(b) 2 4 0 5$£^tr. &tkB (a) «±<tLTia» 

*«*a*b, *^ge (b) ttifcUTX*«MBt«s 

■r?)^, ^woELx^xru-niiefii^^iig^fe 
wm£.m&v>&7K® (a) at; (b) {cffl^s^t^ 

tt. CDS±gg. y-^«*afJc*JBMt«i,»*c' 

[0 2 9 6] 017 (E) lijftffS! (t/t-f^) D>tT 
i-^X*D. *tt2 5 0"l\; 73/7^2 5 0^. 
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g&2 5 0 3, JgftX-fy^ 2 5 0 4, ^$2 5 0 53? 
[0 2 9 7] ^*MICELttf5[O^Tt®g^< 

[0298] £t±®«ifc, *%wv>mm%L®\mt?)T!j: 

-s. *m&wom : J i m&temi&m 1 ~ 1 i©£© 
j: 5 )Eca*^t>i*3&» t>fi%mtfL*m ^xbnmtz z t 

[0 2 9 9] 

[0 3 0 0] ±te^fi)t(Cj;oT, ELBn«E»«SH 

tTisdw-rsit^iBtftt). ae*©EL!Ei!i«EE^ 

[0301] &**K»wiTFTtt. myfytrm 
t f t ft e l mmm t f t t t »u-r 5 z. t a< pj 

[0ffi0fg¥fcfftBJ] 

[01] **WOEL7 f 'f ^^U-f©@»Klj«tS 

T0. 

[12] *5EMOEL^^yk-f©B8*»©S» 

[B3] *5Ew©EL5 s 'f xzrv'iv)m%v>m'& 
0. 

[04] *$^®x£m®ELr<f xtwoh 
$&©isj&Bi. 

[05] EL7V*7l^f0ttllWtt**T$"f 5 

[0 6] *%W<DnMMl<0EL?m-7l>-<(0m 



3sSfi©lH)?&0. 

7] ^WOUJg^KDELx-f^^Kt 

Sfl©®!!!. 

08] ' *aW©jUfim©ELr4X:7W©H 

g)5©[5|80. 

09] *f6W©HJg^l3©ELx^7 > ^k'f©± 
0fttf»rE0. 

010] *%n®£ttfll3®EL7-f X7l/'f<Z)± 
0Ktf»rffi0. 

011] *%W0MmM4<DEL : rJZ7l"(<Dm 

12] ■£%W<D%mMS<DEL : rJ 
013] *»H©Hil«l OOELx-f XTV-f© 
014] ^OSfifl 1 0 fl)E Lf-f 

015] *^BJ©H^ji OWELrYXyKO 
ft§?lg£*-f0, 

16] *^BJ©H^J1 OfflELf^^K?) 
ft§3lg£*T0. 
017] *%9J0>3g£gffl 1 20ELf-f 

018] «0ELf^^W ©H3?gB©[H]i& 
0. 

019] a£#©ELx>f ^u-foHfcoigg&H. 

02 0] *^BJ©H^0iJ 1 2C9ELf-f X?V-f© 
^gR©@SS0. 

02 1] ttwvm&mi in*3^T^^en-5v 

0.2 2] *fEMTfflV>6n*7y? 1 @BO±ffiH. 

02 3] 1f*OE Lr^ W©B8iJ**St 

0. 

12 4] *«W©*fcm©EL.x**7lH'0± 
®0&tf»rffi0. 

[02 5] *f6^©HJg«a|7©ELx^xrk-f©iei 
B0. 
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